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It is only necessary to add Filter-Cel to the liquors you are now 
filtering to produce a filtrate of exceptional clarity. 

Filter-Cel is chemically inert and extremely porous. It builds 
up a constantly renewing surface which retains the most minute 
particles of suspended matter. Filter-Cel improves keeping qualities 
and greatly augments the rate of flow. 


OUR NEW BOOKLET 


Shows how and where Filter-Cel is used in industries of process. Our engineers also 
have available a great deal of data pertaining to special commercial filtration problems. 








Send for Bulletin B.B.40 and ask for data on your product— a post card will do. 


CELITE PRODUCTS COMPANY 


New York-1i Broadway Chi -53 W. Jackson Bivd. San Francisco-Monadnock Bidg. 
Offices and Warehouses in Principal Cities 
CELITE PRODUCTS LIMITED, New Birks Bidg.. Montreal, Canada 
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Shriver Efficiency 


Many years of producing filter presses 
for all types of filtration work enable 
us to guarantee the results. 


This guarantee of efficiency goes with every 
filter press we sell—we know our product, 
and we are ready to stand back of it. Write 
for catalog, stating your filtration problems. 


T. SHRIVER & CO. 


808 Hamilton Street, Harrison, N. J. 


The filter cloth used is just as important as the filter press. We are in a position 
to supply filter paper or filter cloth especially woven for filter press work, at very 
close prices. Ask us to quote on your filter cloth requirements. 
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American Made Filter Paper 
E. & A. Filter Paper is a crepe paper 


Made from pure cotton rags. 


| Ideal for filtering a wide range of solutions, from weak 
caustic to strong nitric acid. Used in quantitative analy- 
sis, also in pharmaceutical, sugar and other industrial 
laboratories. 


The best general all round filter paper. 


A.D.L. Paper is for Quantitative Analysis 


Distilled water only used. Double-acid washed. Sub- 
jected to a system of rigid inspection and testing which 
insures a high degree of uniformity. Sizes are from 5.5 
to 18.5 cm. A. D. L. Paper retains Barium Sulfate and 
other fine precipitates without sacrificing the advantages 
of rapid filtration. It has exceptionally low ash content, 
is strong and easily folded. 





Write for prices, stating your requirements 


EIMER & AMEND 


ESTABLISHED 1851 

| Headquarters for Laboratory Apparatus and Chemicals 

| WASHINGTON, D. C. NEW YORK CITY PITTSBURGH OFFICE 
601 Evening Star Bldg. 200 E. 19th Street 4048 Jenkins Arcade 
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Chemical & Metallurgical Engineering 


is the successor to Metallurgical and Chemical 
Engineering, which, in turn, was a consolidation 
of Electrochemical and Metallurgical Industry and 
Iron and Steel Magazine effected in July, 1906. 

The magazine was originally founded as Elec- 
trochemical Industry, in September, 1902, and was 
published monthly under the editorial direction of 
Dr. E. F. Roeper. It continued under that title 
until January, 1905, when it was changed to Elec- 
trochemical and Metallurgical Indistry. In July, 
1906, the consolidation was made with Iron and 
Steel Magazine, that had been founded 8 years 
previously by Dr. ALBERT SAUVEUR. In January, 
1910, the title was changed to Metallurgical and 
Chemical Engineering, and semi-monthly publica- 
tion was begun Sept. 1, 1915. On July 1, 1918, the 
title was changed to Chemical and Metallurgical 
Engineering, and weekly publication was begun 
Oct. 1, 1919. 

Dr. E. F. ROEBER was editor of the paper from 
the time it was founded until his death on Oct. 17, 
1917. After a brief interim he was succeeded by 
H. C. PARMELEE. 

The staff of Chemical and Metallurgical Engi- 
neering comprises: H. C. PARMELEE, editor; 
ELLW0oD HENDRICK, consulting editor; ERNEST E. 
THUM, associate editor; J. S. NEGRU, managing 
editor; A. E. BUCHANAN, JR., CHARLES N. HUL- 
BURT, SIDNEY D. KIRKPATRICK, R. S. MCBRIDE 
(Washington, D. C.), GRAHAM L. MONTGOMERY, 
CHARLES WADSWORTH, 3RD, ALAN G. WIKOFF 
(Chicago), assistant editors. 











The Hopeful 

Outlook 

HE truth of the old adage that hope springs 

eternal in the human breast has been given fresh 
point and emphasis in the spirit of optimism with which 
the world has abandoned the old year and turned to the 
new. Nineteen-twenty-two has gone; and good rid- 
dance, say we all. The new year is at hand, fresh, 
promising, hopeful, and we welcome its opportunities 
as we do the next hole in golf after a particularly 
atrocious score. Another chance! A new opportunity! 
A clean sheet! Well, what shall be writ upon it? For 
8 long years we have courageously faced a new begin- 
ning on January first, and December thirty-first has 
seen us dejected at failure and discouraged over the 
poor accomplishment. What reason is there now to be- 
lieve that this year will yield us any better fruit and 
leave us with a greater degree of satisfaction? 


First, there is increasing evidence that the United 
States is discovering Europe. Even irreconcilables who 
3 years ago shouted their opposition to participation in 
the tangled affairs abroad and determined for us & 
policy of isolation that has all but wrecked interna- 
tional trade and finance now fervently declare that the 
economic distress of Europe is an American problem 
and that we must give aid in our own selfish interest. 
We name no names, being content to rejoice in an 
eleventh-hour conversion. Nothing, in our estimation, 
could so brighten the outlook for the whole world as 
a definite plan for the United States to participate 
actively in the study and. solution of Europe’s economic 
and financial problems. No partisan or personal mo- 
tives should be allowed to hamper the President in his 
laudable plans; rather should he be strengthened in the 
knowledge that this country is now as ready to serve 
in restoring peace and prosperity as it was to enter 
the war in 1916. Time to create national sentiment was 
the essence of both situations; and it has been accom- 
plished now as it was then. 

Next, in the words of ELIHU ROOT, we are coming 
“to recognize not only our rights as citizens, but our 
duties,” thus phrasing in a single sentence the quality 
of leadership that the world needs today. A quality, 
too, that is recognized far more clearly by engineers 
and business leaders than by those engaged in diplo- 
macy and statecraft. Political parleys have ‘failed 
miserably to bring men closer together, because they 
have been concerned more with rights than with duties. 
The problems of debts, disarmament and finance have 
been approached and regarded as though their ameliora- 
tion was a matter of bookkeeping, of barter and trade, 
when as a matter of fact their real solution lies deeper 
in the moral and spiritual realms of international good 
will and desire for peace. Germany must cease her 
hating and France must cast out her fears. 

Finally there has developed during the past year a 
respect for economic law that augurs well for the 
American business man. Much of his instruction may 
have been weak and immature, but economics has regis- 
tered with him, and he is more disposed to base his 
actions on economic principles. In a few cases sound 
economics has even supplanted political expediency, 
thus giving an earnest of the heights that can be 
reached. 

With Europe peaceful and under reconstruction; with 
a clear recognition of our duties as well as our rights 
as citizens; and with business at home on a sound eco- 
nomic basis, we can finish the year nineteen-twenty- 
three with a feeling of work well done. Let us hope it 
may be so! Man is essentially an optimistic animal. 
It would be inconceivable deliberately to look forward 
to failure. 
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A Stitch 
In Time 


OME WEEKS AGO we announced the appointment 

by the Assistant Secretary of War of a representa- 
tive group of men in the chemical industry to co-oper- 
ate with the War Department in its plans for pre- 
paredness against a national emergency. Back of this 
announcement is a well-organized and systematic cam- 
paign in the department to anticipate its varied needs 
for the national defence and at the same time to ascer- 
tain the industrial capacity of the country to meet those 
needs. The Surgeon-General’s office recently announced 
a similar survey of industry. The thought behind this 
activity is a commendable desire to avoid the frantic 
haste and extravagance in the mobilization of industry 
that characterized the first year of our activity in the 
late war. 

The Assistant Secretary of War is charged by law 
with the “supervision of procurement of all military 
supplies and all other business of the War Department 
pertaining thereto and the assurance of adequate pro- 
vision for the mobilization of material and industrial 
organizations to war-time needs.” Naturally this gives 
the Assistant Secretary a deep and abiding interest in 
the chemical industry, because, as he aptly stated in a 
recent issue of the U. S. Army Recruiting News, “Prac- 
tically all modern warfare is chemical warfare.” This, 
and much more to the same point, is a refreshing and 
practical appreciation of chemistry on the part of the 
War Department. Realizing its dependence upon peace- 
time industries for the national defence, the government 
understands that the more trained chemists there are 
in various branches of industry the more talent and 
ability will be available in emergency. No one will 
accuse the War Department of desiring to make war. 
Its present activities are highly businesslike as long as 
we maintain a War Department and charge it with the 
national defence. 


Recovery in 
Steel Production 


N RETROSPECT it may seem easy for steel produc- 

tion to have increased by more than 75 per cent from 
1921 to 1922, but it is not difficult to recall that a year 
ago it required some courage to predict any very great 
increase in production until “fundamental conditions” 
should be greatly improved. Judgment a year ago, 
moreover, was warped by the fact that with a moderate 
improvement in steel demand in the autumn there had 
come a sharp decrease in December. It now appears 
that the tapering off in demand at the end of 1921 was 
due to buyers being fearful of inventory, for before 
the end of January steel production had fully recovered 
its loss. 

Production of steel ingots in 1922 was about 34,000,- 
000 tons, which is a large or small tonnage according 
to the viewpoint. It was large by comparison with 
production in the calendar year 1921, being more than 
75 per cent above the 19,224,084 tons produced in that 
year, and it was also large from the viewpoint of opera- 
tions in December, 1921, which represented ingot pro- 
duction at a rate of less than 20,000,000 tons a year. 
On the other hand, the 34,000,000 tons of 1922 looks 
somewhat small by comparison with the record output, 
43,619,200 tons, made in 1917, or the 40,881,392 tons 
made in 1920. 

Comparison of steel production with “capacity” must 
be made with reserve and with qualifications. Prior to 
November, 1916, the steel industry was practically al- 
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ways able to operate at its “capacity” when it had the 
requisite orders. Since then it has never so operated, 
although capacity as properly estimated is based upon 
the actual output in 1916 plus a conservative allowance 
for new construction.. There have been strikes, railroad 
congestion and other factors every time the mills were 
filled with orders. The capacity may be estimated at 
between 50,000,000 and 55,000,000 tons a year, and on 
this basis the 1922 production represents a working 
rate of only about 65 per cent. 

The steel industry prospered much less in 1922 
than would be expected from the bare fact that it was 
called upon to produce nearly twice as much steel as 
in the previous year, or from the circumstance of mar- 
ket prices having risen fully $10 a ton on an average. 
Finished steel prices reached their lowest point as to 
some commodities late in 1921 and as to other com- 
modities at the end of February, 1922. Some of the 
prices were below cost of production. Prices rose but 
moderately until they were forced up sharply by rising 
costs, partly due to the coal strike and its curious 
outcome and partly due to the general wage advance 
in the steel industry itself, effective Sept. 1, and which 
was indeed caused partly by the coal settlement. Mill 
operations had been restricted and many producers had 
to make, at higher cost, steel that had been sold at 
close to the minimum prices. 

The steel industry leaves behind it, with the old year, 
practically all of its low-priced business, and with 
moderately full order books hopes to reduce its produc- 
tion costs somewhat in the new year by efficient and 
steady operation. The steel market is in good condi- 
tion and speculation concerns itself chiefly with the 
question of how long the condition will last. 


Engineers, “Engineers” 
And Ethics 


HAS often occurred to us to wonder, particularly 
during the past 2 years when so many engineers 
were unemployed, what sort of a feeling must come 
over the graduate mechanical, civil or chemical engi- 
neer when his hopeful eye encounters, midway in the 
“male help wanted” column, the insert, “Engineer,” 
and then—“for new apartment house; steam heat and 
lighting plant; must make own repairs.” And the same 
thought springs to mind at the sight of the alluring 
prospect on the back cover of the magazine: “Be an 
automotive engineer. We teach you to repair any 
make of car by our 6-week correspondence course.” 
That picturesque hero of MONTAGUE GLASS’ “Part- 
ners Again”—Abe Potash—voiced the thought when he 
remarked to Mawrus: “I suppose when we were in the 
cloak and suit business, I was a clothing engineer!” 

With all due respect to the man who can wind an 
armature, or set a Corliss valve, or time an internal 
combustion engine, we begrudge him the title of engi- 
neer—not because he is one whit less essential in the 
economic scheme of things; not because we were 
fortunate enough to win a degree that he lacks and 
not because he is any less intelligent or skillful or clever 
than the M.E. or C.E., but simply because his craft is 
distinct from ours and therefore, in justice to each of 
us, should have a distinctive name. 

The general public is directly responsible for this 
promiscuous application of the term “engineer.” It is 
a practice which will be corrected—not by telling the 
public what the “engineer” is not, but by showing 
it what the engineer is. In other words, the engineer 


must and will come into closer contact with his fellow 
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men in his professional capacity. He must apply his 
trained mind to the problems of immediate interest 
to the community—political, economic and sociological 
as well as technical. He must inspire a wholesome 
respect for his ability to think straight, plan accurately 
and produce results efficiently. He must drive home a 
realization that his professional efforts are directed 
toward one goal—the common welfare. He must “sell” 
himself to the public. 

That, as we see it, is the main significance of the 
recent action of a joint committee of the foremost 
American engineering societies, in formulating a code 
of ethics for engineers, reproduced on page 34 of 
this issue. The code is a good one, in that it is 
specific, complete and sets a high standard. But the 
engineer does not need a printed rule book to tell him 
what is right and in keeping with the ideals of his 
profession. If he is any kind of an engineer, he knows 
that good ethics is good business. Nevertheless, the 
formulation of such a code, embodying in black and 
white the ideas that had lurked in some odd corner of 
his mind as intangible sentiments, will serve to crystal- 
lize those ideals and awaken him to a lively appreciation 
of their importance. The mere existence of a standard 
code of ethics will probably change the practices and 
policies of very few engineers. But when every engi- 
neer becomes imbued with the ideals and dignity of 
his profession as embodied in this code, when his 
reputation for fidelity, fairness, loyalty, integrity and 
public spiritedness becomes second nature, then will the 
new conception of the engineer be generally accepted 
and then may we well rest in peace under the entirely 
adequate inscription—“Here lies John Doe—Engineer.” 


Slow Versus Rapid 
Carburizing Heats 


IS NOT our intention to show that case-hardened 
parts have distinctive qualities which excellently fit 
them for certain exacting duties. Such would be trite. 
It is more timely to call attention to some of the means 
that have been adopted to cut the cost of the carburizing 
operation, or to substitute special alloy steels which re- 
tain considerable toughness after hardening. 

It is our opinion, however, that if all the factors were 
properly appraised heat-treaters would not so readily 
substitute “rapid” carbonizers, highly energized with 
chemicals and unstable organic compounds, for the older 
charcoal and carbonate mixtures which have done yeo- 
man service for so many decades. About the only 
argument advanced for energized compounds is the spe- 
cious one that they reduce the time the work is to be 
held at high temperature, and consequently save a large 
amount of fuel. An operation which requires 24 hours 
or longer is thus shortened to 8 hours or less, and a 
night fireman may be discharged. 

But not even all of that is profit. It takes far more 
fuel to heat a cold furnace and a cold charge every 
morning than it does to heat the same charge in a fur- 
nace already hot. Once the furnace and contents are 
at carburizing temperature, it requires surprisingly 
little fuel to maintain them so, balancing the radiation 
losses, if the furnace is properly designed or one of a 
bank. Furthermore, alternate cooling and heating 
break up the furnace brickwork with surprising 
rapidity, and introduce a high charge for maintenance. 

Taking all these factors into consideration, if there 
Is sufficient carburizing to be done to load a furnace 
daily, it will be found that it costs little if any more 
to keep a good furnace at heat constantly than for 8 
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hours daily. Then why not use it for the entire twenty- 
four? In other words, why discard the slow carbonizer 
for the rapid? 

Such a slow cycle allows the work to come to heat 
more gradually and brings the work to temperature 
without high differences of temperature, edge to center, 
in the individual pots. On the other hand pieces packed 
near the corners of a pot in a rapid carbonizer and 
placed in a rapidly driven furnace reach carbonizing 
temperature a long time before the work buried deeper. 
Consequently the depth and kind of case in the work 
packed in the same box often show wide variations, 
depending upon placement. For the same reason, and 
due to the fact that rapid heats often produce hot spots 
in a furnace, the production from short carburizing 
cycles is frequently far from uniform, pot to pot. All 
this is due to causes other than the inherent instability 
and variability in action of complex organic carburizers, 
in turn producing wide variation in expected results. 

Thus it seems that the illusive saving in fuel when 
using short heats is very likely to be far overbalanced 
by losses due to non-uniform work. There is no excuse 
for using a piece having a deeply carburized case except 
that it is of superior quality. If this fact alone were 
held in mind, practices would never be tolerated that 
militate against the production of work having the 
utmost uniformity in properties. In our estimation the 
case for slower carbonizers is clinched without con- 
sidering the facts that they are cheaper in first cost 
and never change the alloy or steel pots used for con- 
tainers. 


Recording Failure 
As Well as Success 


EGATIVE results of research pay no dividends. 

This is an axiom that seems to be all to well 
recognized among industrial executives. But these same 
executives should not forget that negative results from 
a research will often save expenses of large magnitude. 

Negative results from a research that was reasonably 
promising at the outset should be recorded as a guide 
for future action. It is for this reason that we feel 
more than usual satisfaction in the presentation of a 
series of articles on low-temperature carbonization by 
Dr. HARRY A. CURTIS, who has been directing the re- 
search and development work on the Carbocoal process 
for several years past. This process has come nearer 
to commercial success than any other low-temperature 
work thus far done in the United States. Thus it is 
entitled to special consideration. Furthermore, the rec- 
ord which is now spread for the information of all has 
been made most satisfying in completeness, because it 
includes a statement of failures as well as of successes, 
and it tells why failure was met. 

Low-temperature carbonization is by no méans a cure- 
all for our fuel troubles. But low-temperature carboni- 
zation does promise to be one of the important fuel 
developments of the next few decades. No one has yet 
succeeded in making low-temperature carbonization suf- 
ficiently cheap to be a thorough commercial success. 
But this does not mean that future efforts will not 
succeed. Each effort, though only partly successful, 
should bring us closer to ultimate complete success. 
And if in the future as in the present case investigators 
will give others the benefit of the experience in work 
that was not satisfactory, the energies in later study 
will be bent toward more promising lines and investi- 
gators will have the guideposts of past experience to 
direct their course most accurately. 
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Copper and Brass Research 


To the Editor of Chemical & Metallurgical Engineering 

Sir :—Several recent utterances in the technical press 
have read almost like strictures on the activities of the 
Copper and Brass Research Association. Doubtless, 
therefore, you will not be averse to presenting the other 
side of the case. In the words of Mr. Agassiz, president 
of the association, “The underlying purpose of this 
whole effort is to develop to the maximum the domestic 
consumption of the metal’—surely a praiseworthy 
object, as you will agree. Continuing, the official state- 
ment issued at the recent meeting of the board of 
directors, says: 

Our plan is to provide through the instrumentality 
of the Copper and Brass Research Association a tech- 
nical and advisory service which may be freely called 
upon by users of our metals—a service which no one 
copper or brass producer or manufacturer could rea- 
sonably be expected to undertake alone. Already, wide 
use is being made of these facilities. Information has 
been furnished on the use of copper and brass for al- 
most every conceivable subject, from safety pins to 
locomotive boiler tubes. 

An important accomplishment has been the fact that 
many of the more than 2,000 manufacturers who pro- 
duce articles made of brass or copper have taken 
advantage of the association’s activity to individually 
advertise their products, thus extending the associa- 
tion’s own educational work. 

Lastly, you would be rash to cast reflections upon 
the undoubted eminence of the recently elected execu- 
tive committee: R. L. Agassiz, president Calumet & 
Hecla Mining Co.; Walter Douglas, president Phelps 
Dodge Corporation; C. F. Kelley, president Anaconda 
Copper Mining Co.; Stephen Birch, president [en- 
necott Copper Corporation; Charles Hayden, vice- 
president Chino, Utah, Nevada Ray companies; F. S. 
Chase, president Chase Rolling Mills; Edward H. Binns, 
president C. G. Hassey & Co.; H. J. Rowland, sales 
manager Rome Brass & Copper Co. MARTIN SEYT. 





The Problem of Marketing Ideas 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—lIn a recent interview with a talented chemical 
engineer he dropped an expression that had in it a 
touch of pathos: “I don’t want cheese any more; I want 
to get out of the trap.” Able, keen, nobody’s fool in 
business either, he was finally cornered and hobbled in 
his work and in his living because the threefold nature 
of his task was too much for him. First, there was 
research and the development of his ideas through the 
laboratory stage. Second came the protection of his 
inventions by patent claims. In these fields he was 
thoroughly at home. Third, there was the sale of his 
patents or the granting of licenses under royalties and 
the exploitation of his inventions. Given a free hand 
with nothing else to do, he could manage this business 
also; not as a great negotiator, but acceptably, neverthe- 
less. One difficulty lay in the fact that the ways of 
men are different from the ways of matter. Under 
precisely the same conditions and in the same physical 
state, matter will conform to its ways. You can trust 
matter if you know enough about it. 


The study of man is a different field. What will a 
given man do under given conditions? Will he be 
straight or will he be crooked? Will he use good judg- 
ment, or will he let his thoughts go wool-gathering and 
proceed to guess wrong and invite failure? Here are 
problems in psychology that some men seem able to 
solve by prescience, although to outward appearances - 
it would seem as if they were only guesswork. 

Now the truly gifted man of research is full of 
ideas, contributions to humanity pressing’ for expres- 
sion. If he addresses himself to negotiation with busi- 
ness men, the chances are that the ideas will die. He 
cannot invent and negotiate too. Men engaged in pro- 
ductive research are sacred possessions of their genera- 
tion. They need aid and encouragement. They need 
friendly and sympathetic business relations. Negotia- 
tion with them is not a game like draw poker, although 
that is how the game is played in many instances. How 
shall the man of scientific talent and ability market his 
ideas without being beaten out of his rights? The 
answer to the problem will bring fame to the successful 
aspirant and peace and contentment to many inventors 
who know the ways of matter but not the ways of men. 

New York City. E. H. 


Artificial-Silk Progress in Germany 

A recent canvass of artificial-silk manufacturers in 
Germany revealed the fact that few if any of these 
mills are today in a position to consider orders from 
abroad because of the large domestic demand. Many 
mills already have orders on hand sufficient to keep 
them busy for several months, and others have advised 
that they will not be in a position even to consider for- 
eign business for some time, says Commerce Reports 
for Dec. 25, 1922. 

One of Germany’s best-known former ammunition 
manufacturers has evolved from guncotton a new 
product known as vistra, which was lately exhibited 
at the Munich Trade Exposition. It is understood that 
vistra may be mixed with silk, flax, cotton or wool, and 
a number of samples of imitation Smyrna rugs, silk 
sweaters and Gobelin tapestries employing it were 
shown at Munich. 








Research on Edible Gelatine 


The Edible Gelatin Manufacturers of America, Inc., 
announces the establishment of an industrial fellowship 
in the Mellon Institute of Industrial Research for the 
purpose of ascertaining the real food value of edible 
gelatine in its manifold applications in the American 
dietary. 

In addition to experimental investigations, a corre- 
lation of all available facts regarding edible gelatine 
will be made, to be held at the disposal of all users and 
prospective users of the product. It is hoped that real 
service may be rendered by supplying scientific data 
and technical advice. The present incumbent of the 


industrial fellowship is Thomas B. Downey, who will 
be glad to furnish any available information to those 
interested in the uses of edible gelatine. 
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A Glimpse of the 


Liquid Carbon Dioxide Industry 


By ALAN G. WIKOFF 


IKE sulphur dioxide, carbon dioxide is one of the 
great inorganic intermediates, although this fact 
is not generally realized, since the bulk of the pro- 

duction reaches the market in a combined form. Thus 
the amount of carbon dioxide required for the manu- 
facture of sodium carbonate and bicarbonate by the 
ammonia-soda process is probably not far from 500,000 
tons per year. Gases from limekilns in which the coke 
fuel is mixed directly with the limestone form the 
source of supply. Limekiln gases are also used for the 
carbonation of sugar solutions during the refining proc- 
ess. In each of these industries the carbon dioxide is 
used on the spot and the lime produced simultaneously 
is also required in the process. 

With the growth of the carbonated beverage in- 
dustry it became necessary to perfect arrangements 
whereby carbon dioxide could be conveniently trans- 
ported and distributed. The gas was liquefied by com- 
pressing into strong steel cylinders, and it is the de- 
velopment of this phase which is usually referred to as 
the carbon dioxide industry. Nearly 60,000,000 Ib. of 
liquid CO,, valued at more than $6,500,000, was pro- 
duced in 1919. 
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Efficient Utilization of Energy 
and Materials in Coke Process 
for Production of Carbon Di- 
oxide—Associated Manufactur- 
ing Departments Which Make 
It Possible to Render Complete 
Service to the Industry 

















FIG. 2—FILLING CYLINDERS WITH CARBON DIOXIDE 


Obviously, for beverage purposes purity is a primary 
consideration and it is also essential to exclude other 
gases. These points must be considered in selecting 
the method of production. Since power is required to 
compress the gas, the recovery of pure CO, from the 
flue gases of a coke-fired boiler has proved to be most 
economical. Recently some liquid CO, has been produced 
as a byproduct of industrial alcohol fermentation, but 
thé greater part is made by the coke process. This is 
used by the Liquid Carbonic Co. in its thirteen plants, 
which have a total annual capacity of more than 30,- 
000,000 Ib. These are located at Chicago, Pittsburgh, 
St. Louis, Memphis, New York, Cincinnati, Kansas City, 
Minneapolis, Atlanta, Dallas, Boston, Philadelphia and 
Ashland. While of course the different installations 
vary somewhat in detail, the Chicago plant of this com- 
pany may be taken as typical. The associated plants 
here are also of particular interest in showing the logi- 
cal development of an organization for rendering com- 
plete service to an industry. Starting with the gas and 
carbonators, the company is now prepared to furnish 
every detail of the dispensers’ and bottlers’ require- 
ments. 

Briefly, the process of manufacture cdnsists in burn- 
ing coke under a boiler, absorbing the carbon dioxide 
in sodium carbonate solution and boiling the sodium 
bicarbonate solution to liberate pure CO,, which is then 
compressed into cylinders. Steam furnished by the 
boiler supplies the energy required for compression and 
the heat in flue gases and exhaust steam is used to best 
advantage. As a result, the process forms an interest- 
ing example of efficient utilization of energy and mate- 
rials. The various cycles and counter-current arrange- 
ments are indicated in the accompanying flow sheet, 
Fig. 1, and described in some detail in the following 
paragraphs. 

Low sulphur content is a primary requirement for the 
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coke used. It should be low also in ash and the fusion 
point of the ash should be as high as possible. At 
present, coke containing less than 0.8 per cent sulphur 
is burned at Chicago. It may originate in either bee- 
hive or byproduct ovens. 

This coke is burned under 200-hp. Kroeschell combi- 
nation fire and water-tube boilers equipped with super- 
heaters and economizers. Hand firing is employed, com- 
bustion being controlled through Ellison differential 
draft gages (connected right over the fire and also after 
the boiler) and a Uehling CO, recorder with an indi- 
cator on the boiler front. The flue gases regularly con- 
tain 18 to 19 per cent CO,. Coke consumption is about 
850 lb. per hour per boiler—approximately 1 Ib. coke 
being required to produce 1 lb. of pure carbon dioxide. 
The boilers operate independently, as the plant consists 
of two complete units to obviate the possibility of a 
shut-down in case of accident to some part of a unit. 
As the two installations are exact duplicates, only one 
need be described. : 

After some of the heat has served to superheat the 
steam and to warm up bicarbonate solution in the econ- 
omizer, impurities in the flue gases, particularly smoke, 
dust and sulphur dioxide, are removed by counter- 
current scrubbing with water in two limestone-filled 
towers run in series. Because of the final temperature 
of the scrubbing water practically no carbon dioxide is 
lost. To insure complete removal of sulphur compounds 
it is essential that all the sulphur in the coke should 
have been burned to SO,, with possibly traces of SO.,. 
Hydrogen sulphide is always avoided because of the 
tendency to pass right through the purification process 
and contaminate the product. The hot acid water dis- 
charged from the scrubbers is thrown away, as it is not 
possible to use it economically. 

Absorption of carbon dioxide takes place in two coke- 
filled towers operated in series. Each tower is about 
100 ft. high and contains about 110 tons of coke. A 
Roots blower draws the gases through the boiler and 
scrubbers and forces them through the two absorbers 
counter-current to the alkaline liquor, which enters the 
top of the first tower as sodium carbonate solution and 
leaves the bottom of the second absorber as sodium bi- 
carbonate solution. Circulation is maintained by Goulds 
centrifugal pumps. Complete removal of the carbon 
dioxide is not feasible and the waste gases still contain 
about 10 per cent CO,. This represents the economical 
limit, although in some cases the addition of a third 
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tower may increase the recovery more than enough to 
offset the extra investment charges. 

From the bicarbonate solution, carbon dioxide is re- 
covered by simply boiling. The solution is preheated 
by passing through a heat interchanger, then through 
the economizer previously noted in connection with the 
coke-fired boiler. It then passes to the lye boiler, which 
is heated by exhaust steam. Here the carbon dioxide is 
boiled off under 8 to 9 lb. pressure, while the regener- 
ated carbonate solution returns to the absorbers, pass- 
ing first through the heat interchanger, where it serves 
to preheat the bicarbonate liquor about to enter the lye 
boiler. 

Great care is taken to see that pipes leading from the 
absorbers to the boilers are at all times completely filled 
with liquor so that no air may enter the system. Fur- 
thermore, a pressure of 4 to 5 lb. is maintained on the 
CO, until it reaches the compressors so that it will not 
be possible for air to enter even should there be slight 
leaks in the piping. As the CO, is liberated from a 
boiling aqueous solution it is, of course, saturated with 
water vapor, but this is condensed in an atmospheric 
cooler, leaving the pure CO, ready for compression. The 
condensate is returned to the alkaline liquor cycle. 

Still under slight pressure, the gas passes to a three- 
stage Worthington compressor driven by a 125-hp. Erie 
City Iron Works Lentz engine. The first stage is double 
acting and raises the pressure to 100-140 lb. After 
passing through an intercooler, this is increased to 
400-450 Ib. in the second stage, followed by another in- 
tercooler and the third stage, which delivers the gas 
under 1,100-1,200 lb. A double pipe cooler reduces the 
temperature below the critical temperature (31.35 deg. 
C.) and the carbon dioxide liquefies. It is distributed 
in the familiar 20-lb. or 50-lb. steel cylinders. These 
are placed on scales at the filling stand, the tare ad- 
justed and the proper amount of liquid CO, run in. 
The cylinders are then inverted so that the valves dip 
in a trough of water, which indicates any leakage. The 
cap is put on and another test made with the stem open 
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FIG. 5—RUBBING BED 


to make sure that the cap is tight. The pressure in the 
cylinders is about 900 lb. at 70 deg. F. The operations 
of filling the cylinders and testing the valves for leak- 
age are shown in Fig. 2. 

At this point let us return for a moment to a con- 
sideration of the interrelation of the different steps in 
the process as indicated by the flow sheet. Coke and 
the air required for its combustion enter the system at 
the boiler and the products of combustion are separated 
into waste gases and pure carbon dioxide. Water from 
a deep well flows through the pure CO, coolers in a 
counter-current direction and is then fed to the scrub- 
bing towers, emerging as waste hot acid water. Two 
closed cycles complete the process. The alkaline liquors 
circulate continuously through absorbing towers, heat 
interchangers, economizer and lye boiler. Superheated 
steam from the water-tube boiler operates the engine, 
the exhaust serves to boil the bicarbonate solution, while 
the condensate is returned to the boiler. Actual opera- 
tion of the plant requires the services of only three men 
—engineer, fireman and a man at the filling stand. 
Men engaged in testing and handling cylinders raise the 
number of employees to five or six. An experienced 
chemical engineer is in charge of the plants. 

Cylinders are purchased and as they have been tested 
under the supervision.of the Bureau of Explosives by 
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the manufacturer before sale it is not necessary to test 
them for 5 years. As the empty cylinders are received 
for refilling, the dates stamped on them are examined 
and those which require testing are set aside. Others 
about which there is the slightest doubt are added to 
the group. In testing, a cylinder is filled with water 
and the pressure raised to 3,000 lb. per sq.in. by means 
of a hand-operated hydraulic pump. The cylinder is 
permitted to remain under pressure for 2 minutes, dur- 
ing which time any expansion is indicated by a drop 
in pressure. Should the pressure drop exceed a small 
permissible value, the cylinder is rejected. A Columbia 
recording gage gives a permanent record of all tests. 
As an additional safeguard the valve is provided with 
a safety vent closed with a metal disk which will rup- 
ture should the pressure exceed 2,700 lb. In this way 
the bursting hazard becomes negligible, since the normal 
pressure in the cylinder is only about $00 lb. The valves 
are of the packing type and are made by the company. 
Owing to the universal demand for carbonated bev- 
erages, it has been necessary to develop a distribution 
system which embraces practically every community, 
by means of distributing depots and jobbers, where 








FIG 


7—GENERAL VIEW OF TIN SHOP 


large stocks of full cylinders are kept. This ready avail- 
ability is an important factor with the chemist or the 
engineer who is considering the use of carbon dioxide 
for its inertness or its chemical properties. It is the 
cheapest inert gas available. 

While the greater part of the output is used for car- 
bonation purposes, several other applications have been 
developed. For refrigeration, particularly household 
units, it possesses certain advantages over ammonia and 
sulphur dioxide. The manufacture of salicylic acid is 
typical of its use in the production of chemical products. 
Other applications include: Fire protection, food pres- 
ervation, water purification, local anzthesia. New 
uses are constantly being developed through a fellow- 
ship which has been established for the purpose by the 
carbon dioxide manufacturers at the Mellon Institute 
for Industrial Research. 

While the carbonated beverage industry could not 
exist without a convenient gas supply, it is equally true 
that without additional equipment a cylinder of carbon 
dioxide would be of no value to the dispenser. Means 
must be provided for preparing charged water and de- 
livering it to the fountain. It is only natural that the 
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manufacture of machines for this purpose should sup- 
plement the production of carbon dioxide. Following 
this idea to its logical conclusion, it is not surprising 
to find that the greater part of the Chicago plant of the 
Liquid Carbonic Co. is devoted to the manufacture of 
products other than CO,. A brief outline may serve to 
indicate the diversified character of these operations. 

Having supplied the dispenser with gas and carbon- 
ator, it is but a step to the complete fountain with all 
accessories. Production of the fountains requires a 
marble shop, wood-working or cabinet shop, and sheet- 
metal department, together with facilities for assem- 
bling the various parts. 

Marble from foreign and domestic quarries is received 
in the form of the huge blocks shown in Fig. 3. These 
are cut into slabs by gang saws, Fig. 4, the blades of 
which have no teeth. Cutting action is due to sharp 
sand carried by streams of water from an overhead 
trough. Continuous operation for about 2 weeks is 
required to cut through an 8-ft. block. After cutting to 
size, the slabs are polished. This operation starts on 
the large horizontally rotated cast-iron wheels or rub- 











FIG. 8—FOUNDRY 


bing beds shown in Fig. 5, where fine sand forms the 
abrasive. High polish is obtained by the use of car- 
borundum and other finer materials on machines of the 
type illustrated in Fig. 6. After finishing to size, the 
pieces are fitted together to make sure that there will 
be no difficulty in erecting. Meanwhile the rest of the 
fountain—the wooden or steel framework, the cork in- 
sulation, the pressed sheet-metal parts, the fixtures and 
fittings—has been assembled in the tin shop, Fig. 7. 
Certain sizes and arrangements have been adopted as 
standard, although much special work must be done to 
meet the whims of certain customers. 

Mention has already been made of the carbonators 
used by dispensers. A larger model is required by es- 
tablishments which make bottled carbonated beverages. 
This is an important and growing branch of the indus- 
try, and a complete line of equipment has been developed 
to meet the needs of the bottler. In addition to the 
carbonator, there are the siruper, the filler, the crowner 
and the washer. The operation of the carbonator, 
siruper and filler has been discussed in an article on the 
ginger ale plant of the Beech-Nut Packing Co.’ 





“Automatic Equipment and Chemical Control,” G. I 


» Mont- 
gomery, Chem. & Met., vol. 27, p. 160, July 26, 1922. 
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FIG. 9—SPINNING BLOCK TIN CARBONATOR LINING 


A good-sized plant is required to turn out this equip- 
ment, together with such miscellaneous parts as cylin- 
der valves and pressure regulators. There is a large 
foundry desiyned for crucible melting of non-ferrous 
metals and alloys, Fig. 8. The non-ferrous castings, and 
also the variety of iron and steel parts, are worked up in 
a well-equipped machine shop connected with the plant, 
and finally assembled. 

Solutions of carbon dioxide being weakly acid, it is 
necessary to exercise caution in choosing the materials 
with which they may come in contact, which explains 
the extensive use of non-ferrous metals. Only tin and 
silver are used in contact with carbonated water and 
sirups containing fruit acid. The carbonators are lined 
with block tin and one of the interesting operations in 
the machine shop is the spinning of this lining, Fig. 9. 
Many of the fixtures on the fountains—for example, the 
sirup pumps—are silver plated, so that the plant includes 
a silver-plating department which is one of the largest 
in the Chicago district for industrial purposes. 

Fig. 10 shows the final assembly of the carbonators. 
These machines are very compact and are entirely auto- 
matic in operation. Carbon dioxide from a cylinder 
connected through a reducing valve is passed into water 
agitated in the mixing chamber, water pump and agi- 
tator being driven by an electric motor. Automatic 
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control of motor and gas supply is obtained through the 
counterbalanced external chamber which operates a 
rocking mercury switch. Although in direct communi- 
cation with the mixing chamber, so that free flow of 
liquid is possible, the external chamber can move up 
and down within certain limits and the counterweight 
is so adjusted that fluctuations in the liquid level will 
operate the switch. 

Another large department prepares crushed and pre- 
served fruits, soda fountain flavors and bottlers’ ex- 
tracts. Fresh fruits, such as strawberries, cherries, 
peaches and pineapple, are cooked in closed glass-lined 
kettles, canned and placed in storage for shipment. Soda 
fountain flavors as a rule contain the necessary amount 
of sugar sirup, while bottlers prefer to add their own 
sirup and save transportation charges. Recent progress 
in this direction has led to the development of highly 
concentrated emulsions, which contain practically noth- 
ing but the flavoring materials. 

This department has a large laboratory for control 
work, research and service to customers, under the di- 
rection of an experienced chemist. Such tests as the 
gas plants may require are also conducted here. 

A small fountain is installed so that all flavors may 
be tested by tasting. There is also complete equipment 
for conducting a bottling test, as well as several ice 
cream machines for work on this product. Refrigera- 
tion is supplied by a Kroeschell CO, machine. 

While it has not been possible to go into detail, it is 
hoped that this review may serve to show how a large 
manufacturing industry has been built up around the 
production and distribution of a single chemical product. 

The writer is greatly indebted to the management for 
courtesies extended and in particular to Edwin D. Hale, 
Chemical Engineer, for assistance in the collection of 
data. 





Value of Commercial Training in Technical Schools 


That .engineering college graduates are handicapped 
without a supplementary commercial training is the 
basis of research investigations just completed by Dr. 
W. F. Rittman and W. F. Reilly, of Carnegie Institute 
of Technology, Pittsburgh. 

A study of the present occupations of Carnegie Tech 
graduates was made. Of the graduates from 1908 to 
1921, the investigations showed that approximately 67 
per cent of the total engineering graduates are now en- 
gaged in commercial or managerial work. This major- 
ity becomes significant in consideration of the fact that 
“engineering” graduates include a wide range of highly 
technical fields such as mechanical, electrical, civil, 
chemical, metallurgical, mining, sanitary, and science. 

An interesting tabulation in the report shows the 
following percentages of engineering graduates in all 
departments who are now in commercial or managerial 
capacities: mechanical engineering, 65 per cent; elec- 
trical engineering, 60 per cent; civil engineering, 73 per 
cent; chemical engineering, 59 per cent; commercial 
engineering, 91 per cent; metallurgical and mining en- 
gineering, 67 per cent; sanitary engineering, 60 per 
cent; science, 77 per cent. 

One of the two most important generalizations cited 
by the authors in their report is that “the great major- 
ity of graduates use their technical education as a 
means of getting into commercial or managerial work. 
It is believed that a similar study of the activities of 
the graduates of other technical institutions would show 
this same order of classification.” 
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Glass Rings—A New Filling 
»* | Material for Towers 


By F. C. ZEISBERG 
Chemical Engineer, the du Pont Company 


N A recent article’ entitled “The Efficiency and 

Capacity of Fractionating Columns,” W. A. Peters, 
Jr., describes experiments on fractionating columns 
packed with various materials; among others, hollow 
cylinders. It was shown that hollow cylinders have so 
much greater capacity per square foot of gross cross- 
sectional area than solid filling material of approxi- 
mately the same dimensions that it seemed worth while 
pursuing the matter to see whether such hollow cylin- 
ders in small sizes could not be produced commercially. 
The desirability of the smaller sizes lies in the fact 
that the separating efficiency in a packed fractionating 
column increases almost directly as the size decreases. 

So-called Raschig rings of earthenware and metal 
have been used for some time, but of larger dimensions 
than Mr. Peters’ experiments indicated to be desirable. 
Thus, the General Ceramics Co. makes unglazed earth- 
enware rings, 1x1 in. with 4-in. walls, of two different 
types.- One of these is a plain, open-ended, hollow cylin- 
der, the other a similar cylinder with four notches at 
each end. Maurice A. Knight makes both glazed and 
unglazed cylinders in four sizes: & in. with 4-in. walls, 
{ in. with %s-in. walls, 1 in. with #-in. walls and 1} in. 
with 3-in. walls. 

In Germany both porcelain and metal rings have been 
in use for some time, but so far as we have been able 
to learn the smallest size used up until now is 15x15 
mm., with 2-mm. walls in the case of porcelain and 
0.5-mm. walls in the case of metal. 

In England, Lessing’ has attempted to improve the 
metal ring by adding a single central partition. This 
increases the surface of a given ring about 32 per cent. 
The Hydronyl Syndicate of London is marketing Les- 
sing’s ring in several sizes and in a variety of metals, 
such as copper, iron, aluminum and nickel. The cost 
of these rings is rather high. 

It. is probably true that the commercial limit has 
been reached with respect to further decrease in size 
of earthenware rings. Not only does the effective free 
space rapidly decrease as the ring size decreases, owing 
to the necessity of keeping the walls comparatively 
thick, but the cost of handling the rings in the drying 
and burning operations rapidly increases also. Fur- 
thermore, for some purposes, as, for example, handling 
hot sulphuric or nitric acids, the earthenware rings 
are not entirely suitable, tending to disintegrate. 

While metal rings can easily be made of any desired 
size, no matter how small, by the use of automatic 
machinery, here the increase in surface per cubic foot 
of rings as the size decreases can in some instances 
work harmfully rather than otherwise. For example, 
in the distillation of acetic acid through a copper column 
filled with copper rings, the action of the acid on the 
copper is comparatively slight, measured in inches pene- 
tration per month, but when the enormous area exposed 
by the smaller size rings (252 sq.ft. per cu.ft. for 2-in. 
Lessing rings) is taken into consideration, the total 
amount of copper dissolved is no insignificant factor. 





*Paper presented before American Institute of Chemical Engi- 
neers, Richmond, Va., Dec. 6-9, 1922. 


1. Ind. Eng. Chem., vol. 14, pp. 476-9 (1922). 
27. Soc. Chem, Ind., vol. 40, pp. 115-197 (1921). 
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TABLE I—PROPERTIES OF GLASS FILLING RINGS 
Chemical Department, E. I. du Pont de Nemours & Co. 

i fe 4 5 6 7 8 a 10 1 2 
No. per cu.ft........ 369,000 189,000 109,300 68,800 46,100 32, 23,600 17,750 13,650 
Wt. per cu.ft., Ib.... 2.0 49.1 46.2 43.4 40.5 37.7 34.8 2.0 29.1 
Sq.ft. per cu.ft 415 332 274 233 203 178 160 144 130 
Per cent free space 66 68 69 71 73 75 77 79 81 
Wall thickness, mm. é 0.58 9.63 0.68 0.73 0.78 0.83 0.87 0.92 0.97 
Resistance, inches He. ......... 9.4 6.7 5.0 3.8 3.0 2.4 1.9 1.55 1.27 
Price per cu.ft ; sania $115.00 $65.00 $42.00 $31.00 $24.00 $20.00 $17.00 $15.00 $13.00 

* The size number of the rings is simply the outside diameter in millimeters. 








This holds, of course, wherever the metal composing 
the ring is attacked, however slightly, by the vapors 
or liquids coming in contact with it, and this condition 
obtains in a surprisingly large number of works-scale 
cases. 

It seemed to us, therefore, that neither metal nor 
earthenware promised to be the ideal material of which 
to fabricate small rings. In looking about for such a 
material, glass naturally suggested itself. Glass is a 
fairly cheap material, is inert to a large variety of 
chemicals, possesses the necessary strength, is a poor 
conductor of heat (which is an important consideration 
in a column where reactions occur having a marked 
temperature gradient) and is readily cleaned. 

Considerable effort has been spent on methods of 
manufacturing these glass rings, and this has been suc- 
cessful to the point that the chemical department of 
the du Pont company is now in a position to market 
small glass rings at prices which make them attractive 
for a number of operations, notably for the filling of 
small distilling columns. The rings can be made in a 
large range of sizes. For each operation, however, 
there is an optimum size, indications being that for all- 
around purposes ring No. 11 is about the best. Table 
I shows the properties of the various size rings. 

It should be emphasized that the weight, wall thick- 
ness, free space and surface shown in the table are 
only approximate. The wall thickness for a given size 
can be varied considerably, and with it all the other 
properties vary as a matter of course. The properties 
given, however, are for what appears the best propor- 
tioned ring. 

The resistance shown is the pressure necessary to 
force 1,000 lb. air per hour, at 20 deg. C. and 760 mm., 
through a bed of rings having a cross-sectional area 
of 1 sq.ft. and a depth of 1 ft. The figures were cal- 
culated by the formula given in F. C. Blake’s paper, 
“Resistance of Packing to Fluid Flow,” and are prob- 
ably accurate to within less than 10 per cent. 

The prices given are tentative. They are for quan- 
tities of 50 cu.ft. or more and are f.o.b. Wilmington, 
Del. Prices on small quantities of the smaller rings 
for laboratory use will of course be considerably higher. 

The du Pont company has these rings in use in several 
distilling operations. For example a 9-in. column, filled 
with 13 ft. of No. 9 rings, is producing 2,600 lb. per 
day of 90 per cent (by weight) alcohol from a 60 per 
cent feed alcohol, with a heat flow up the column of 
220,000 B.t.u. per sq.ft. of cross-sectional area per 
hour. The performance is equivalent to that of a thirty- 
five-plate column, and has been satisfactory from the 
first. 

In a second operation a 4-in. column, packed with 11 
ft. of No. 11 rings, is used in stripping a 28 per cent 
ammonia liquor. The feed rate is 90 Ib. of liquor per 


hour, with a heat flow of 395,000 B.t.u. per sq.ft. of cross- 
sectional area per hour. 


A vapor at approximately room 


temperature is delivered from the top of the column, 
while the hot water running from the base is NH,-free. 
In this case only 6 ft. of the packed space is really 
functioning, equivalent to about sixteen plates, the re- 
maining 5 ft. being used as insurance. 

To illustrate the readiness with which these glass 
rings can be cleaned, this NH, column stopped up sev- 
eral weeks after being put in operation, and when it 
was opened the rings were found stuck together with a 
dark brown deposit which was found to be iron salt. 
The rings were simply removed, treated with commer- 
cial hydrochloric acid, which readily dissolved the 
deposit, washed with water and replaced in the column. 

In conclusion, it should be stated that the du Pont 
company has made what is felt to be only a very limited 
application of these rings to works-scale operations. 
Those applications susceptible to patent protection, 
however, as well as the phases of ring manufacture 
which can be covered, have been taken care of. 





Sagger Problems Being Investigated 

Saggers are containers employed in manufactories of 
chinaware for holding plates, cups, saucers, etc., dur- 
ing the firing in the kiln. These containers are made 
of clay which must have considerable strength and be 
of good refractory quality. The Bureau of Standards 
is conducting a thorough investigation involving a geo- 
graphical study of sagger clays to classify them ac- 
cording to their properties, and finally to see what may 
be done toward increasing the life of the sagger. 

To obtain a list of the sagger clays used throughout 
the country, letters were sent to 100 different manu- 
facturers using these clays. About ninety different clays, 
or rather clays sold under approximately ninety dif- 
ferent names, are used for saggers in the United States. 

Samples of fifty-two different clays, representing as 
well as could be judged all the important types, are 
being obtained in 200 lb. lots from the users rather 
than from producers or dealers. Manufacturers are 
contributing these rather large samples from their 
stocks and prepaying the freight to Washington. 

In order to classify the sagger clays according to 
their properties, they are being subjected to the fol- 
lowing tests: Water of plasticity, shrinkage, porosity, 
transverse strength, and burning behavior at five dif- 
ferent cones. It is considered necessary, in order that 
the results of these tests may be of value, to devise, 
where necessary, methods or modifications of methods 
which will insure greater accuracy than is usually at- 
tained in such measurements. This involves the elimi- 
nation of sources of variation all along the line in order 
to obtain close checks in the final results. As this is a 
feature which justifies closer attention than it has re- 
ceived up to this time from ceramic industries, it is 
proposed to include in the report of this investigation 
not only averages but maximum departures from these 
mean values. 





The Low-Temperature Carbonization of Coal 


I—The Development of the Carbocoal Process at the Irving- 
ton Plant of the International Coal Products Corporation 


By Harry A. CURTIS AND WALTER J. CHAPMAN 


which will be published by the senior author and 

several of his co-workers dealing with the project 
of manufacturing a smokeless fuel through processes 
involving the low-temperature distillation of coal. In 
describing the development of the Carbocoal process in 
the present paper there will necessarily be included 
considerable data of general application in any low- 
temperature carbonization process, for many of the 
problems encountered in the development of this par- 
ticular process are not specific to the process, but are 
inherent in the nature of the operations to be carried 
out, regardless of the methods used. 

There have been about sixty different retorts invented 
for carbonizing coal at relatively low temperatures. 
Many of these retorts are worthless because they dis- 
regard some of the fundamental principles of the art. 
It has cost time and money to discover these principles, 
and it is well that they are recorded. Nor is the 
problem of producing smokeless fuel solved when a 
successful retort has been developed. The'question of 
what to do with the carbon residue turned out by 
such a retort must be answered also, for this carbon 
residue is not in suitable shape for the market. 

Looking back over the records ef the large-scale 
experimental work carried on at the Irvington, N. J., 
plant, it is easy to see that the company rushed into the 
use of large-scale apparatus and consequent heavy 
expenditures before small-scale experiments had dis- 
closed the essentials of the Carbocoal process. It is 
true that inevitably there would have come a time in 
the development of the process when only large-scale 
apparatus would give the fina] data for plant construc- 
tion, but the ‘arge-scale work at Irvington was pre- 
mature. All of the early work at Irvington suffered 
from lack cf good engineering, and many of the 
experiments were performed unnecessarily. In spite of 
these facts, however, progress was slowly made toward 
a successful process and a great deal of experience 
in the art was accumulated. 

Experimental work was begun at the Irvington plant 
in’ May, 1915, and discontinved in June, 1921, after 
the Clinchfield, Va., plant had been in operation for a 
year. During this period several types of full-size low- 
temperature retorts were built and tested; methods of 
handling the carbon residue were devised; the art of 
briquetting the carbon residue was developed; and 
methods of carbonizing the briquets to make them 
smokeless were worked out. In the following pages a 
very brief summary of this work is presented. 


T= present paper is the first in a series of articles 


RETORTS No. 1 AND No. 2 


The original scheme of the Carbocoal process was 
to remove only such a part of the volatile of the coal 
as would leave the residue plastic and then to briquet 
the plastic." ‘This idea was later abandoned, for rea- 
sons which will appear, but Retorts No. 1 and No. 2 
were built with this original scheme in view. 

Retort No. 1 was fabricated by H. W. Caldwell & 


See C. H. Smith patent, U. S., 1,224,424. 


Sons and set up at Irvington during the summer of 
1915. It consisted essentially of a horizontal, sta- 
tionary, cast-iron cylinder, 36 in. in diameter and 17 ft. 
long, made in two sections, with a single paddle shaft 
through the center. The paddle shaft was an 8-in. 
wrought-iron vipe, with gudgeons for bearings in each 
end, and carried about forty paddles bolted in the 
shaft, the paddles being set at an arigle so as both to 
stir the coal and to advance it through the retort. 
Crushed coal was fed from a bunker through a 6-in. 
helicoid screw, and dropped down a 7-in. pipe into the 
retort. The plastic carbon residue was discharged 
through a single 6-in. helicoid screw turning in a 7-in. 
pipe casing. The paddle shaft, feed and discharge 
were driven from a single motor through a worm gear. 
A simplified sketch of this retort is shown in Fig. 1. 
When Retort No. 1 is regarded in the light of 7 
years’ accumulative experience which the company has 
now had in this line, it is amusing that such a retort 
should have been built and that most persistent efforts 
should have been made to operate it. And yet patents are 
being granted right along on retorts as impossible as 
this one. Tests were started with Retort No. 1 in 
September, 1915, and continued for more than a year 
in spite of the fact that practically every test ended 
in disaster within a few hours after it was begun. 
The final stage in every test which was not earlier ter- 
minated by plugged feed, plugged discharge or broken 
machinery was a retort plugged with carbon residue. 
The plastic mass of distilling coal would wind around 
the paddle shaft and paddles and gradually bake in place 
until it was impossible to get any more coal into the 
retort. Such is the inevitable result when a fusing 
coal is put into such a retort, and we may state as 
one of the fundamental facts of the art of low-tem- 
perature carbonization that any device for stirring a 
fusing coal during carbonization will inevitably become 
more and more heavily gummed up with carbon residue 
unless some rositive mechanism be provided for remov- 
ing this deposit. Likewise all simple revolving cylin- 
der retorts will fail with fusing coal, and no amount 
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of argument on the part of their inventors will prevent 
the distilling coal from sticking on the sides of such a 
retort until it is plugged. Furthermore, all retorts 
involving the use of internal screws to agitate and 
convey the distilling coal will fail to handle a caking 
coal unless some means of keeping the screws clean 
be provided. 

It must be recognized that caking coals, which fuse 
in the retort and pass through every stage from a 
fairly fluid mass to a brittle solid, act entirely differ- 
ently from lignite or oi! shale. Again and again retorts 
which have been used on lignite or shale are brought 
forward as suitable equipment for carbonizing all sorts 
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of bituminous coals, and not one-half of 1 per cent . 


of such retorts will operate at all on caking coals. 
Such was the lesson which Retort No. 1 taught, or tried 
to teach, almost daily for over a year at the Irvington 
plant. And it finally got the idea across, but not 
until dozens cf tests had ended with a plugged retort 
and Retort No. 2 had been built along similar lines and 
had likewise failed. 

Several other difficulties were made apparent during 
the course of the tests on Retort No. 1. The feed 
screw would frequently jam, due to a plug at the foot 
of the vertical section of the T7-in. feed pipe, this 
causing the ripe to fill up and very soon bind the 
screw with coal. When Retort No. 2 was built, early 
in 1916, the crushed coal was fed to the retort by a 
short plunger device at the floor level of the retort. 
This also gave much trouble. The problem of coal feed 
was eventually solved by using a 9-in. screw set hori- 
zontally and emptying directly into the retort through 
the end-plate, above the paddie shafts, as will be shown 
later in sketches of the Clinchfield type of retort. In 
this arrangement the retort paddles sweep past the 
discharge end of the feed screw and keep it free. 

The single screw for discharging the carbon residue 
from Retort No. 1 was a failure. It would plug full 
of plastic carbon residue ard cease discharging or 
break its driving mechanism. The single discharge 
screw was finally removed and two 6-in. screws were 
set in a brick discharge box at right angles to the 
axis of the retort. These also plugged. Nine-inch twin 
screws were then tried, and these worked a little bet- 
ter, but still the discharge would plug up frequently 
with plastic material. The 9-in. twin screws were next 
transferred to Retort No. 2, and Retort No. 1 rebuilt 
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with a 24x36-in. cross bolted to the discharge end, with 
a 24-in. chute for discharging the carbon residue, the 
chute being closed with hand-operated slides. The 
slides became gummed up with heavy tar and could not 
be worked. A slide valve was then substituted for the 
hand-operated slides, but this also stuck and had-to be 
abandoned. The problem of an entirely satisfactory 
discharge mechanism was never whoily solved at Irving- 
ton, although numerous schemes were tried out on the 
various retorts built and tested. The scheme finally 
adopted, known as the “Vesuvius discharge,” is shown 
in the sketch of the Clinchfield retort, and subsequent 
experience with it has shown that it is a failure. 

It must be borne in mind that during ail of this 
first year of experimenting the idea was to operate 
the retort so as to yield plastic carbon residue and to 
briquet this residue without binder. It was not often 
that enough uf the carbon residue could be made for 
use in briquetting tests. It was found impossible to 
control the operating conditions closely enough to get a 
continuous discharge of plastic material. An attempt to 
briquet the plastic material with a brick press failed, 
and the attempts to briquet it in roll presses were not 
very successful. Finally, in the summer of 1916, it was 
decided to abandon the plastic residue idea and to 
carry the carbonization to a non-plastic residue, later 
briquetting this residue with a suitable binder. Retort 
No. 1 was then provided with a hand-operated ram for 
breaking the carbon residue from between the paddles. 
This ram was a heavy I-beam which was run lengthwise 
through the retort at intervals, the paddles being 
stopped and the I-beam pushed between the rows of 
paddles. By frequent use of this ram and by carrying 
the carbonization past the plastic carbon residue stage, 
Retort No. 1 could occasionally be kept going for 
several hours before a breakdown, and in this way 
enough carbon residue was obtained for experimenting 
in briquetting, etc. 


A VERTICAL PRIMARY RETORT 


While Retort No. 1 was being tested, a vertical 
primary retort was set up and attempts made to oper- 
ate it. Fig. 2 shows the essential features of this 
retort. Of the few utterly absurd pieces of apparatus 
built by the company, this vertical retort would easily 
take first rank. It is difficult to discover a single 
commendable feature in the whole apparatus, yet cur- 


IG. 1—RETORT NO. 1, WITH SINGLE PADDLE SHAFT 
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rent patent literature is replete with descriptions of 
no better retorts, and within the past few years one 
of the present authors has been asked to report on 
three low-temperature retorts involving most of the 
mistakes of this design. Any one familiar with the 
behavior of 1 fusing coal when distilled will note from 
a casual inspection of Fig. 2 that: 


a. The feed pipe on this retort would plug as soon 
as the pipe got hot enough to begin even a very slow 
distillation of coal at its lower end. 

b. That plastic coal mass would wrap around the 
paddle shaft and paddles and fill the retort so that no 
more coal could enter. 

c. That the paddle shaft, paddles and driving mech- 
anism are too high and would fail. 

d. That plastic carbon residue would never get by 
the slide shown at the foot of the retort. 

e. That even if plastic carbon residue got by this 
slide, it would soon wrap around the discharge screw 
and plug it. 

f. That even if plastic carbon residue would pass 
the slide and the screw, it would stick in the elbow at 
the outer end of the screw. 

g. That the gas offtake would have te be cleaned 
every few minutes. 

h. That the slide at the bottom of the retort ‘could 
not be moved after an hour or so of operation. 

i. That the life of the metal retort would be short 
and that no provision is made for replacing it readily. 


RETORT No. 3 


Retort No. 3, which is sketched in Fig. 3, was the 
first retort built with twin paddle shafts and self- 
cleaning paddles. This scheme of preventing carbon 
residue from plugging the retort was entirely successful 
and was used in all subsequent designs. The feed 
screw on this retort was located at the floor level of 
the retort, and gave trouble occasionally; it was eventu- 
ally moved up so as to discharge above the level of the 
paddle shafts. 

Retort No. 3 was also the first retort to be built 
with a carborundum lining, such as used later in the 
Clinchfield retorts. Carborundum possesses the advan- 
tages of strength and relatively high heat conductivity. 
It slowly deteriorates in an oxidizing atmosphere at 
1,600 deg. F. (flue temperature), however, and although 
it was adopted for the commercial Carbocoal plant at 
Clinchfield, Va., it is probable that better material will 
be found eventually. 

Retort No. 3 had heating flues running lengthwise 
the retort, with burners at the feed end. In operation 
it was found best not to use the burners across the 
top of the retort, and in subsequent designs no provi- 
sion was made for heating the retort top. 
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FIG. 3—RETORT NO. 3, EQUIPPED WITH TWIN PADDLE 
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FIG. 2—VERTICAL RETORT, WITH SINGLE PADDLE SHAFT 


The discharge chute dropped the carbon residue onto 
a pair of revolving breaker arms, which broke up 
the larger pieces, and ther into a star-wheel which 
served to seal the retort partly. This discharge gave 
considerable trouble due to gumming of the star-wheel 
with heavy tar and plastic carbon residue. 

The hydraulic main and gas offtakes on Retort No. 3 
gave continuous trouble through plugging with pitch 
and coke deposit. This equipment was eventually 
abandoned :n favor of the scrubber standpipe installed 
on the Clinchfield retort. It was proved at Clinchfield 
a few years later, however, that the successful operation 
of such a hydraulic main is a matter of using liquor 
sprays correctly. 

In spite of the minor difficulties mentioned above, 
Retort No. 3 was fairly successful, whereas Retorts No. 
1 and No. 2 and the vertical retort were complete 
failures. Retorts Nos. 4, 5, 6 and 7, and eventually 
the Clinchfield retort, were modeled more or less on 
Retort No. 3, with such changes as seemed desirable 
in the light of accumulating experience. 


REToRtTs Nos. 4, 5, 6 AND 7 


These four retorts were the prototypes of the 
Clinchfield retort described below, and were all modeled 
on Retort No. 3. In Retort 
5 No. 4 the burhers were 
placed in two rows along 
the bottom of the retort, 
| with flues running ribwise 
around the retort and open- 
ing into a large open space 
over the whole top of retort. 
Later the heating system 
was rebuilt so as to run the 
flues from either side into 
two separate parallel sole 
flues running lengthwise the 
retort as in the Clinchfield 
retort shown in Fig. 4 
below. This change was 
subsequently made on Re- 
torts Nos. 5, 6 and 7 and 
the four retorts arranged as 
a battery. 
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Various types of gas offtakes were tried out on 
Retorts Nos. 4, 5, 6 and 7, but eventually all four retorts 
were equipped with the scrubber standpipe type, such 
as shown in Fig. 4. 

For discharging the carbon residue, Retort No. 4 
was equipped ut first with a chute closed by a hand- 
operated barrel valve. Below the valve the carbon 
residue fell into a cast-iron cooling chamber, closed 
at the lower end by a hand-operated door through which 
it could finally be discharged to a conveyor. As may 
be guessed, the hand-operated barrel valve soon gummed 
up and could not be moved. The “Vesuvius” discharge, 
as later used on the Clinchfield retort, Fig. 4, was finally 
evolved. This included a pair of breaker arms, over- 
lapping twin screws in a cast-iron casing, with a short 
vertical chute at the outer end of the screws. The 
carbon residue brought out by the screws was forced 
up over a curved floor into a vertical chute and then 
fell over a dam and down onto a conveyor. By thus 
forcing the carbon residue up into a short vertical 
chute, a partial seal over the ends of the discharge 
screws was secured. Retorts Nos. 5, 6 and 7 were also 
equipped with this discharge apparatus, and, very un- 
fortunately, it was adopted for the Clinchfield plant. 


RETORT No. 9 


Description of Retort No. 8 will be omitted, since 
this retort was never set up at Irvington, although it 
was designed. 

Retort No. 9 was built of steel with steel supports 
which were designed to take care of the expansion of 
the metal. The essential features of this retort are 
shown in Fig. 5. Unfortunately, the supporting of the 
steel retort proved insufficient when the retort was 
heated and it soon warped so that the paddles dragged 
on the sides of the retort and it could not be further 
operated. 

The failure of this retort discouraged further large- 
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scale experiments with metal retorts, but small-scale 
tests have been continued and are still in progress at 
Clinchfield. 


THE CLINCHFIELD RETORT 


The evolution of designs along the general lines of 
Retorts Nos. 3, 4, 5, 6 and 7 culminated in the Clinch- 
field retort, adopted for the commercial Carbocoal plant 
at Clinchfield, Va. This retort is shown in Fig. 4. 
Including furnace, machinery, etc., it is roughly 37 ft. 
long, 12 ft. wide and 27 ft. high, in over-all dimensions, 
while the heart-shaped muffle is 7 ft. 4 in. maximum 
width and 16 ft. long. The muffle is built of carborun- 
dum shapes, the total weight of carborundum per muffle 
being about 5 tons. The muffle is supported on fireclay 
saddles 18 in. apart, and is heated by two rows of ten 
open pipe burners supplied from a fuel gas manifold 
placed in a tunnel underneath the retort. Air for com- 
bustion is drawn through a recuperator, the amount of 
air to each burner being controlled by a damper block 
near the burner. There are ten combustion flues on 
each side of the retort, each set of flues leading to a 
common flue running lengthwise the retort on top, as 
shown in Section B-B of Fig. 4. 

The paddle shafts and paddles are of cast steel, 
each paddle held in place by a single steel stud bolt 
passing through the shaft, the shaft being recessed for 
the nut and reinforced under the nut. 

The carbon residue discharged from the retort falls 
down a vertical chute about 7 ft. long, at the bottom of 
which a pair of breaker arms crush the larger pieces 
of material so that it can be handled by the discharge 
screws. There are two of these screws in a common 
casing. At the outer end of the screws the carbon 
residue is pushed up a curved surface into a short Ver- 
tical chute, and finally falls over a dam formed by 
cutting away the sides of the vertical chute. (This 
arrangement is known as the “Vesuvius discharge.” See 
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FIG. 5—RETORT NO. 9. 


reference to it in a later paper.) The carbon residue 
is carried away by rubber-covered conveyor belts. 

The end plates of the muffle are suspended from the 
top, with means for adjusting the tension on the sus- 
pension bolts as the muffle changes elevation due to 
expansion of supporting masonry. The end plates, 
however, cannot be raised or lowered independently of 
the muffle. 

At Clinchfield these retorts are built in four bat- 
teries of six retorts each, the feed ends of retorts are 
turned toward each other and four retorts are fed 
from a common coal bin. The feed screws and paddle 
shafts for twelve retorts are driven from a single 
50-hp. motor. 

In a subsequent paper in this series of articles the 
performance of this retort at the Clinchfield plant will 
be discussed and further details of construction men- 
tioned. From perusal of Fig. 4 it will be evident that 
the retort was a costly one to build and those familiar 
with the art of low-temperature carbonization will 
readily foresee some of the operating difficulties en- 
countered with this retort at Clinchfield. 


STEEL PLATE PRIMARY RETORT 


There are several reasons why a metal retort for 
carbonizing coal at low temperature would be desirable, 
the chief of these being, of course, the high heat con- 
ductivity of a metal compared to a refractory. One 
of the most- serious difficulties in the project of low- 
temperature carbonization lies in the matter of heat 
transfer to the coal mass. 

It was thought that if a muffle were built of rather 
thin steel stock, the temperature necessary in the 
heating flues might be so low that no damage would 
be done to the muffle. As a test of this idea, a heart- 
shape muffie was fabricated of half-inch boiler plate, 
with round about steel ribs, the joints in the muffle 
being welded. The muffle was essentially of the same 
dimensions as the carborundum muffle in Retort No. 
4 and was substituted for this muffle. 

The experiment was unsuccessful, the steel muffle 
soon warping until it interfered with the paddles. 


BRIQUETTING CARBON RESIDUE 


In the foregoing pages we have described various 
commercial retorts built and tested at Irvington, and 
the retort adopted for the Clinchfield plant. The evolu- 
tion of a workable retort, however, was only a first step 
in the production of a marketable, smokeless fuel. The 
original plan of briquetting the carbon residue while it 


STEEL MUFFLE IN FIREBRICK SETTING 


was still in a plastic condition proved unfeasible, and 
attention was next turned to methods of briquetting 
the non-plastic residue. This problem proved to be 
one of some difficulty also. The carbon residue as it 
comes from the retort, containing, say, 10 to 12 per 
cent of volatile, is a light, friable form of semi-coke, 
which readily begins to burn when exposed to the air. 
Various systems of handling this material were tried 
out at Irvington, including pan conveyors, air-jet con- 
veyors and steam-jet conveyors. 

The air-jet conveyor (Sims) was out of the question, 
due to its aggravating the fire trouble and to the diffi- 
culty of collecting the coke dust carried out of the 
bins by the air. The steam-jet was more satisfactory, 
but was also impractical on account of the very high 
steam consumption. The pan conveyor was satisfactory 
so far as carrying the carbon residue was concerned. 
It was found that the carbon residue could not be stored 
for longer than about an hour unless it were very thor- 
oughly quenched, and if this were done the wet material 
would clog the grinding mills. The ground material, 
however, could be stored for some time without catch- 
ing fire. 

The system finally used at Irvington was to grind the 
hot, dry carbon residue within an hour or so after 
it left the retort. The ground material was then stored 
in a steel bin until briquetted. The ground carbon 
residue shows little or no tendency to burn explosively, 
even when ground so that 50 per cent of it will pass a 
screen of 100-mesh per linear inch. 

The first step in briquetting carbon residue is the 
proper grinding of the material. There were tried out 
at Irvington a Williams hammer mill, a roll crusher 
and a Mashek hammer mill. None of these was satis- 
factory. The roll crusher did not give a satisfactory 
distribution of screen sizes in the ground material, and 
the hammers on the hammer mill would not stand up 
under the abrasive action of the carbon residue. The 
problem of grinding carbon residue was not solved at 
Irvington. At the Clinchfield plant hammer mills were 
installed, despite the Irvington experience, and when 
these failed completely, ball mills were used successfully. 

After proper grinding it is a simple matter to flux 
the ground carbon residue with a binder and briquet 
it. The percentage of binder required is higher than 
for coal, and the pressure required in the press some- 
what greater, but in genera! the same principles apply. 
At Irvington a Belgian type roll press was used 
successfully. This press formed thin oval briquets, 
however, and it was thought that a more nearly 
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spherical briquet was preferable. To meet this require- 
ment a Komarek press was installed. This is a roll 
press in which flat-link chains run over one of the 
rolls, between the rows of briquet dies, yielding oval 
briquets with flat ends. This press gave good results 
in the experimental plant .at Irvington. It was less 
successful at Clinchfield when used there later, due to 
excessive wear on the liner chains. 

The briquets formed from carbon residue with suit- 
able binder can be shipped and marketed. They are 
not smokeless, of course, and if pitch be -used as the 
binder, the tarry smoke which distills out during the 
first few minutes on the fire is disagreeable and is 
likely to cause trouble from fires in the chimneys if 
used in ordinary househould stoves. After the briquets 
have been on the fire a few minutes, however, the pitch 
has distilled out and the briquets then burn slowly and 
without smoke. 

It was recognized at Irvington that, although briquet- 
ting the carbon residue converted it into a salable 
product, these raw briquets did not represent an ideal 
solution of the problem. By heating the raw briquets 
in a muffle it was found that they could be rendered 
smokeless and an appreciable yield of byproducts 
obtained. It was discovered, also, that the carbonizing 
of the raw briquets at high red heat not only rendered 
them smokeless by distilling out the pitch, as might be 
expected, but it also changed the internal condition of 
the briquets so that a finished briquet has a continu- 
ous structure, whereas in a raw briquet there are 
discrete particles of carbon residue cemented by minute 
globules of pitch. During carbonizing, the particles 
of carbon residue link to one another more or less 
firmly. The Carbocoal briquet is harder and denser than 
the raw briquet, the shrinkage in volume during car- 
bonization being anywhere from 10 to 30 per cent. It 
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GENERAL VIEW OF CLINCHFIELD PLANT AND VILLAGE 


was also discovered that the quality of the Carbocoal 
is dependent to a remarkable degree on the make-up 
of the raw briquet. There are apparently several fac- 
tors involved and it became evident that briquetting 
carbon residue for subsequent carbonization was quite 
a different proposition and a decidedly more complex 
proposition than the mere binding of coal or of carbon 
residue into raw briquets. During the past 5 years 
experiments in briquetting and carbonizing have been 
under way continuously. We plan to publish at some 
later date a summary of the several hundred experi- 
ments completed. Suffice it to say here that we now 
know the general influence of the following factors in 
the problem: 

a. Coking quality of the original coal. 

b. Volatile left in carbon residue. 

ce. Screen analysis of the ground carbon residue 
before briquetting. 

d. Composition of raw briquet mix. 

e. Quality and screen analysis of any raw coal added 
to raw briquet mix. 

f. Kind of binder and melting point of same. 

g. Method of fluxing, time in fluxer, temperature in 
fluxer and water in final briquet mix. 

h. Temperature of material fed to press. 

i. Kind of press used, pressure, shape of briquet, 
condition of briquet surface. 

j. Rate of heating briquet in secondary retort, final 
temperature reached, time of carbonization, height of 
briquet charge in the retort. 

k. Time between discharging of briquets from sec- 
ondaries and quenching. Method of quenching. 

Not all of these factors are independent of one an- 
other, but it is necessary to control each of them within 
certain ranges which it has been our endeavor to 
determine. 

CARBONIZING RAW BRIQUETS 


Several commercial retorts for carbonizing briquets 
were built and tested at the Irvington plant during the 
6 years of experimental work there. It was found that 
ordinary D-shape gas retorts would carbonize the 
briquet satisfactorily in a few hours, but it was diffi- 
cult to charge and discharge such retorts with briquets. 
A Glover-West vertical retort was built and tried, but 
the column of briquets in this was too high and the 
briquets at the bottom of the column were crushed be- 
fore they hardened. 

Inclined retorts were finally tried and operated with 
some success, although there was always some breakage 
in charging the retorts, and it was very seldom that a 
charge of carbonized briquets would roll out of a retort 
without poking it with rods. The secondary retort 
finally adopted for the Clinchfield plant was of rectangu- 
lar section, divided into an upper and a lower chamber 
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by a silica brick partition, each chamber being roughly 
4 ft. high, and 25 ft. long, 14 in. wide at the charge 
and 16 in. wide at the discharge end. The retorts were 
heated by gas burners, set at the top of vertical flues, 
the waste gases passing through a recuperator system 
before entering the main flue. 

The main trouble with these retorts was that the 
column of briquets was too deep and the breakage of 
briquets was excessive. When the raw briquets were 
exceptionally good and other conditions very favorable, 
these secondary retorts would yield fair results, but 
under the normal conditions of operation they were 
outside the limits of workable equipment. The experi- 
ence with these retorts at Clinchfield will be mentioned 
in a subsequent paper. 


SUMMARY 


We have described briefly in the foregoing pages the 
general features of the several primary or low-tem- 
perature retorts built and tested at Irvington, N. J., 
and the evolution of the Clinchfield retort. Mention has 
been made of the methods tried out in handling the 
carbon residue from the retorts and the means used 
to convert it eventually into a fuel resembling anthra- 
cite in properties. It has not been possible to make 
this paper a record of the very numerous minor experi- 
ments which were carried out with the low-temperature 
retorts and with other equipment developed for the 
Carbocoal process. The program at Irvington also cov- 
ered a considerable number of subjects connected more 
or less closely with the Carbocoal process but which lie 
outside the scope of this paper. 

The experimental work at Irvington had been under 
way for a little over three years when the U. S. 
Government decided to finance a commercial Carbocoal 
plant at Clinchfield, Va. The Irvington plant had grown 
to be a semi-commercial plant meanwhile, with several 
primary retorts, a complete system for handling the 
carbon residue, grinding and briquetting equipment, 
two benches of secondary retorts, screening and loading 
station for Carbocoal, byproduct units and tar distilling 
plant. 

At the time the Clinchfield plant was constructed 
complete solutions had not been found for all the prob- 
lems in the process, but it was thought that the equip- 
ment which had been developed would be reasonably 
satisfactory in a commercial plant. We shall close this 
paper with a summary of the data available for design 
of a commercial Carbocoal plant at that time. In the 
third paper of this series we shall discuss the operation 
of the Clinchfield plant which was presumably built 
on the basis of Irvington experience. 

In setting down the following items of data avail- 
able for plant design, it must be recognized that per- 
sonal judgments come into play. We have endeavored 
here to reflect the general opinion of men who actually 
directed operation at Irvington, checking these general 
conclusions against the operation records. 

1. The equipment for handling the coal up to the 
primary retort, including the track hopper, apron con- 
veyor, Williams hammer mill, bucket elevator and dis- 
tributing conveyor was entirely satisfactory. The 
general scheme was adopted for the Clinchfield plant 
and proved satisfactory there. 

2. The proposition of using twin paddle shafts and 
self-cleaning paddles to avoid plugging of primary 
retorts by plastic coal mass was entirely satisfactory 
and subsequent experience at Clinchfield has confirmed 
the correctness of this design. 


3. The single helical screw, carrying coal into the 
retort above the paddle shafts, was found satisfactory. 
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bie same arrangement later proved efficient at Clinch- 
eld. 

_4. Carborundum blocks proved satisfactory as mate- 
rial for primary retorts at Irvington, being strong 
enough to permit relatively thin walls and having a 
high heat conductivity. At Clinchfield later experience 
has shown that the slow oxidation of the blocks is a 
serious drawback. 

5. The heating system for primary retorts as finally 
adopted at Irvington was fairly satisfactory, and Clinch- 
field experience has not added materially to what was 
known at Irvington. Better methods of heating a 
primary retort have been developed since Clinchfield 
construction, however, as will be shown in subsequent 
papers. 

6. As a result of many experiments on discharge 
mechanisms for the primary retorts, the scheme finally 
adopted was to drop the carbon residue down a vertical 
chute onto a pair of revolving breaker arms, below 
which a pair of helical screws carried it out several feet 
and forced it up over a dam. This mechanism later 
proved to be a failure. 

7. It was known at Irvington that a carbon deposit 
formed on the inner walls of the primary retort and 
that eventually this deposit hardened so as to interfere 
with the paddles. It was thought, however, that a 
retort would not have to be cleaned out more than twice 
a year. This conclusion proved erroneous in Clinch- 
field operation. 

8. It was found at Irvington that the gas offtakes 
from the primary retorts would plug and had to be 
reamed out at frequent intervals. This reaming proved 
troublesome at Clinchfield later. 

9. At Irvington the air jet conveyor was shown to 
be worthless for carrying carbon residue and the steam 
jet conveyor was found to be extravagant of steam. 
The pan conveyor gave some trouble mechanically, but 
was otherwise successful. None of these schemes was 
adopted for Clinchfield. 

10. It was shown at Irvington that it is impractical 
to store warm unground carbon residue, since it soon 
begins to burn. This experience was disregarded in 
Clinchfield design. 

11. It was shown at Irvington that hammer mills 
are not satisfactory for grinding carbon residue. This 
experience was disregarded in Clinchfield design. 

12. The method of proportioning the raw briquet mix 
worked out at Irvington included a slide-gate with a 
drag chain conveyor for the ground carbon residue 
and a weir for the molten pitch. This arrangement 
was used at Clinchfield. It never gave real control 
of the proportions of carbon residue and pitch. 

13. The Komarek briquet press with flat-link chains 
running between the dies was adopted at Irvington. It 
operated well at Clirichfield, but the wear on the chains 
was excessive. 

14. The link-chain cooling conveyor for briquets as 
they came from the press was satisfactory at Irvington 
and later proved so at Clinchfield. 

15. It was known at Irvington that raw briquets 
must be handled with reasonable care to avoid excessive 
breakage. This information was disregarded in Clinch- 
field design. 

16. It was known at Irvington that raw briquets 
when stored in bins’have a tendency to stick together 
and refuse to flow out of the bin through a discharge 
door. Large storage bins were installed at Clinchfield. 

17. The inclined secondary retorts developed at 
Irvington were not entirely satisfactory there and 
proved less so at Clinchfield. It was very rarely that 
a charge of finished briquets would roll out of the 
retorts without considerable poking and the breakage 
was usually high. Several of the factors affecting the 
quality of the Carbocoal were recognized at Irvington. 





Contraction and Shrinkage of Aluminum Alloys 


As the result of an investigation of the contraction 
and shrinkage of aluminum alloys conducted by Robert 
J. Anderson, metallurgist, at the Pittsburgh, Pa., ex- 
periment station of the Bureau of Mines, it has been 
shown that contraction of a series of forty alloys varied 
from 0.96 and 1.80 per cent, depending upon conditions, 
and that it is advisable to make accurate pattern allow- 
ances for the various alloys in casting practice. 
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A Longer College Course 
for Engineers 


By F. E. TURNEAURE 
Dean, College of Mechanics and Engineering, 
University of Wisconsin 
[Apropos recent editorial comments on engi- 
neering education for metallurgists and chemists, 
and correspondence on those matters published in 
the department headed “Readers’ Views and Com- 
ments,” the following exposition of the longer en- 
gineering curriculum by Dean Turneaure will be 
illuminating. It was contributed to the December, 
1922, issue of the Bulletin of the Society for the 
Promotion of Engineering Education. | 


T SEEMS to me that, broadly speaking, the most im- 

portant problem before the engineering schools is the 
old one: What are the requirements which should be 
met by the engineering school, and how should the 
curriculum, teaching staff, etc., be organized to meet 
these requirements? In suggesting this fundamental 
problem, I am of the opinion that it has never been 
adequately studied, and that a properly constituted 
board can do a great deal to crystallize opinion in re- 
gard to this very fundamental problem. Perhaps a 
statement of some of my own notions will explain what I 
have in mind as to past defects and future possibilities. 


QUALIFICATIONS DEMANDED FOR ENGINEERS 


First, in regard to requirements of the present day 
in the matter of the school training of engineers: In 
attempting to answer this question, a great many fields 
of engineering activity should be considered. The ques- 
tion cannot be answered by the broad statement that en- 
gineers should be trained like lawyers or doctors and 
that, engineering being a profession, the training 
should preferably consist of general college courses fol- 
lowed by professional courses requiring altogether 6 or 
7 years. I think a certain class of engineers and edu- 
cators is inclined to consider that this is the ultimate 
and inevitably correct solution. There are, on the other 
hand, a good many teachers and also engineers who con- 
sider that for many lines of practice a 4-year school 
period is long enough and that the young man will do 
better to get into practical work than to remain longer 
in college. I have myself seen considerable evidence of 
the truth of the latter position. It is my belief that the 
technical requirements of an engineer and an engineer- 
ing education vary over a comparatively wide range and 
that a careful study of the situation with especial refer- 
ence to this point will give us some really useful in- 
formation. 

I think this problem can be divided into two parts: 
(a) How much general education should an engineer 
have, and (b) How much technical education should he 
have? In attempting to answer these questions, all 
branches of engineering practice should be thoroughly 
studied and very definite inquiries should be made of 
men in practice who understand exactly what is wanted. 
The actual needs of men in various lines of engineering 
activity should be considered. Highly technical special- 
ties should be recognized as such, and the proportion of 
engineers in various kinds of work should be informa- 
tion of significance in this connection. 

As an illustration of what I have in mind, consider 
the practice of highway engineering at the present time. 
A very large number of men are required at this work, 
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and a large percentage of these men are not engaged 
(at least for many years) in a kind of work which in- 
volves a very large amount of technical schooling. The 
work of the young engineer, from the technical stand- 
point, is quite simple, and likely to be so for many years 
—in fact, the business phase of the work is perhaps of 
more importance than the engineering phase, especially 
for men in the more responsible positions. It is true, 
also, that for certain classes of work an engineer should 
have a very thorough training in structural design or in 
bituminous pavements, geology, etc., but the number of 
men needed for this kind of work is comparatively 
small, and some of this highly specialized work may well 


_ be considered in the category of specialization. 


MINOR BRANCHES OF ENGINEERING 


Then there are many other varieties of engineers 
whose preparation does not need to be highly technical, 
such as the operating engineers, contracting engineers 
and, in a sense, railroad engineers. In the various in- 
dustries there are certainly many lines of work where 
the technical requirements are not high but where busi- 
ness sense and judgment count more. I believe an 
effort should be made to analyze requirements very thor- 
oughly along some such line as above suggested. 

It is my belief that the time has arrived when it may 
be expected that any young man desiring to enter any 
engineering employment, however simple, ought to se- 
cure, if possible, a college training of 4 years in length. 
With the tremendous increase in the high school and 
college attendance throughout the country and the in- 
creasing ease with which young people can secure a 
college education, I believe that such an education 
should be required of any young man who goes into a 
business or profession where he expects, sooner or later, 
to exert considerable influence with his colleagues or 
with the public. A college education no longer is an un- 
common thing. I am impressed with that fact in look- 
ing over our recently published alumni directory and 
noting the large number of university graduates located 
in all the smaller cities and many of the villages 
throughout the state. This number is bound to in- 
crease, and an engineering representative of the high- 
way commission in any neighborhood, or the village or 
city engineer, should be a man who can acquire a stand- 
ing with the best in the community. It is my belief, 
therefore, that a 4-year college course of some kind 
should be the minimum set before the young man as a 
preparation for any line of engineering. 

It is quite true that the technical requirements of 
some lines of work may be met by means of short 
courses of 2 or 3 years in length, and that question was 
discussed by our faculty some years ago. We reached 
the conclusion that 2-year courses would well satisfy 
the technical requirements for quite a variety of em- 
ployment, but did not consider it the function of th® 
university to establish such courses. 


FourR-YEAR COURSE THE MINIMUM 


If it is decided that a 4-year college course is suf- 
ficient to meet the requirements for general education 
plus minimum technical requirements, then the problem 
resolves itself into that of determining the higher tech- 
nical requirements and how they are to be met in the 
school: whether by a combination liberal arts course 
plus graduate work in engineering, or by a 5- or 6-year 
combination course carrying some engineering work 
throughout the period. At present our standard 4-year 
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engineering course as given in most schools is, in my 
judgment, of a quality which is neither hay nor grass; 
it cannot be considered a course for a broad education, 
neither can it be considered a very satisfactory course 
for those desiring the most advanced training. The 
first-named objection is more serious than the latter, 
because a student desiring advanced technical work can 
get it in graduate study; but the lack of breadth cannot 
be so easily remedied by the individual student. 

To indicate more clearly what I have in mind as to 
the direction for this phase of the investigation, I might 
outline what seems to me to be a fairly good solution, 
and the reasons therefor. 


PRE-ENGINEERING COURSES 


In brief, this would consider a 4-year engineering 
course (or pre-engineering course) which would be very 
general in its character. It would contain a large 
amount of work of general educational value, such as 
history, economics, language, science, chemistry, phys- 
ics, mathematics and mechanics, also the elements in 
applied work in the usual branches of engineering. 
Such a course I would consider the minimum require- 
ment for any young man who desires to enter the indus- 
tries or any field of engineering whatever; and for 
many lines of work it would be a satisfactory prepara- 
tion. It would also furnish a sufficient foundation in 
mathematics and science to enable a man of real ability 
to advance himself in almost any line of engineering 
activity, even where a longer course of training would 
be preferable. By the elimination or postponement of 
a very considerable amount of technical studies, now 
included in the regular 4-year course, such a course as 
above indicated could be made quite satisfactory from 
the standpoint of general education and, on the whole, 
much more satisfactory than a 4-year course in a college 
of liberal arts such as would be elected by students plan- 
ning on an engineering course later. At least it would 
meet the needs of a great many more students, and [| 
am inclined to think that it would be the best course for 
practically all. 

The 4-year course as above indicated should lead 
to a degree (such as the B.S. degree), without special 
designation. Then those students who desire a more 
thorough engineering education should secure it by fur- 
ther study, either in the form of graduate work or fifth- 
and sixth-year courses leading to an appropriate second 
degree. These advanced courses would be well organ- 
ized, and would be taken by a very considerable number 
of students, as they would contain a good share of the 
material now included in our senior year. They would 
naturally be taken by all students desiring to enter the 
research field and those aiming to become fairly well 
posted in any special line. I should suppose that from 
25 to 40 per cent of those finishing the 4-year course 
would continue for a fifth or sixth year, the percentage 
depending, of course, quite largely upon the curriculum 
adopted. 

Among the advantages of such a scheme as above 
suggested are possibly the following: 

1. It requires all engineering students to secure a 
much broader general education than is now the case, 
while at the same time it includes a sufficient amount of 
fundamental technical work to satisfy the requirements 
in many cases.- 

2. It furnishes the well-organized technical work for 
special and advanced students which will encourage stu- 
dents of ability to thoroughly prepare themselves for 


CHEMICAL AND METALLURGICAL ENGINEERING 19 


research and special work of various kinds. Graduate 
courses in engineering will be much better organized 
than is now the case. 

3. It is a better arrangement than that frequently 
proposed of requiring a 2- or 3- or 4-year college course 
before admission to the engineering school. In any 
pre-engineering course, a considerable amount of 
mathematics and science must be required in order to 
save time, and pre-engineering courses under the con- 
trol and advice of the engineering faculty can be better 
adjusted to the students’ need than when otherwise ad- 
ministered. 

4. It would, I believe, solve the problem of the 4-year 
course, against which so much criticism is directed. 

5. It would tend to eliminate from the more advanced 
and technical work students who are unfitted for such 
work while at the same time capable of becoming suc- 
cessful engineers in certain lines of employment. With 
the very great numbers now attending engineering 
schools, a relief of work in the senior and junior labora- 
tories would be very acceptable in most cases. 

There are, of course, many other phases of this study 
but I believe the very first thing to be done is to de- 
termine upon some reasonable solution of the problems 
above discussed. Engineering faculties are, I feel sure, 
quite capable of determining upon details and methods 
of teaching. They are also, in most cases, in very close 
touch with practicing engineers among their alumni and 
include among their members many men with consider- 
able engineering practice. I do not believe, therefore, 
that it is necessary to go far into details. On the other 
hand, it is true that engineering teachers are, as a 
whole, quite concerned over the situation, and are pre- 
pared to follow the lead of a strong report which will 
clearly set forth requirements and a way to meet them 
under the conditions actually existing in the majority 
of engineering schools. We, I think, are ready to move, 
but we want to move in reasonable unison, and in a 


direction that it will not be necessary to retrace in the 
near future. 





European Attempts to Number Steel 


Progress Made by Switzerland, Germany and France 
Toward Standardization 


RECENT conference held in Washington discussed 

the desirability and possibility of devising some 
system of numbering whereby kinds or qualities of steel 
can be designated by code numbers. Lawford H. Fry. 
of the Standard Steel Works Co., presented a résumé of 
European practice, as revealed by correspondence with 
various foreign organizations. It appears that Switzer- 
land, Germany and France have made some attempts to 
establish such a code. 

The Swiss system attempts to show the content of 
the carbon and of the principal alloys by using the 
chemical symbol of the elements and adding to each a 
figure showing the mean percentage. Thus a carbon 
steel with 0.25 to 0.35 per cent carbon has as its symbol 
C2n. The suffix “n” shows a maximum allowable con- 
tent of 0.07 per cent phosphorus and 006 per cent 
sulphur. If the steel is given the symbol C2s, the max- 
imum allowable is 0.04 per cent phosphorus and 0.03 
sulphur. If the symbol is written C2 without suffix, 
neither may exceed 0.02 per cent. 

In this manner all steels are classified on the basis of 
their chemical properties. It does not take into con- 
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sideration either the manufacturing process (whether 
open-hearth, electric or crucible) or the use to which the 
metal is designed to be put—such as rail steel, firebox 
steel, and so on. 

For a chromium-nickel steel with 0.25 to 0.40 C, 2.5 
minimum Ni and 0.60 to 0.90 Cr, the symbol is 3-Ni30- 
Cr8. In the alloy steels the C for carbon is omitted, 
but the first figure “3” shows a mean carbon content of 
three-tenths per cent, the Ni30 a mean nickel content 
of 30-tenths per cent and the Cr8 a mean chromium 
content of eight-tenths per cent. Following the chem- 
ical composition symbols a note is added when the steel 
is to be annealed or treated, and in the latter case the 
minimum tensile strength in kilograms per square 
millimeter is given. Thus the complete designation of 
the above nickel-chromium steel would be 3-Ni30-Cr8 
treated to 80. The standard sheets show the yield point, 
elongation and notch toughness corresponding to this 
tensile strength, and these may, if desired, be added to 
the symbol in ordering. 

If the symbol gives no information regarding the 
condition, it means that it will be received after 
ordinary slow cooling from the last forging or rolling 
process. When special attention must be given to other 
properties, the person specifying must select the correct 
alloy by reference to the standards. Thus a steel with 
80 to 90 kg. per sq.mm. tensile strength (115,000 to 
130,000 Ib. per sq.in.) can be met by a plain carbon steel. 
However, if elongation must not be less than 12 per cent, 
then a nickel steel would be chosen (3-Ni30 treated to 
80). If in addition a yield point of at least 85,000 Ib. 
per sq.in. is required, “3-Ni30-Cr8 treated to 80” may be 
selected. 

It appears to Mr. Fry that the Swiss code is open to 
serious objections unless it is used in close connection 
with a series of standard specifications. If a symbol 
standing alone is to be interpreted, misunderstandings 
may occur. For example: Since the average carbon con- 
tent is rounded off to the nearest one-tenth per cent, 
the symbol C4 may indicate a carbon steel with a carbon 
range from 0.30 to 0.40 per cent (mean 0.35), or with a 
range from 0.39 to 0.49 per cent, (mean 0.44). Further, 
in the steels now listed the manganese content varies 
without any indication of this being given in the symbol. 

The system is stated to be capable of indefinite ex- 
pansion and yet to indicate definitely the steel desired. 
It appears to Mr. Fry that in practical work much con- 
fusion will occur unless the symbols are used in direct 
connection with the standard sheets. 


GERMANY 
An industrial standards committee has issued a bulle- 
tin covering steels without alloys and untreated. Seven 
grades are listed, for which tensile strength and elonga- 
tion in the annealed condition are specified by arbitrary 
numbers with the prefix St. 


Tensile Strength, Elong. in 100 Mm., 


Designation Kg. Per Sq. Mm. Per Cent 
BR. ccccccccccccesecccss cet Specimed Not specified 
et se dross ccevsb owens wou tee 34-44 25 
FE PSS ere Ter TT ee 34-42 30 
St. 2 . .42-50 24 
St. 3 .50-60 22 
DM -< 6 éh60al0 b6 00s 4d 06000006008 60-70 17 
 *% eae eer éwuswewhand ean 70-80 12 


Vhe Wermau committee doubts whether it will be 
practicable to classify all steels in a continuously 
numbered series. It will possibly be desirable to sepa- 
rate carbon from alloy steels so that a basic number 
related to the carbon content can be carried through 
while the alloy steels receive a distinguishing mark. 
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Another interesting attempt has been made by the 
Bavarian Motor Works’. It follows somewhat the 
American Society of Automotive Engineers’ system. 
The first digit of their number corresponds to the 
degree and kind of alloy; thus, 1 represents carbon 
steels, 2 a low alloy, 3 represents nickel steels, 4 nickel- 
chromium, 5 nickel-tungsten, 6 high chromium—greater 
than 14 per cent. The second digit represents the car- 
bon content in tenths of 1 per cent. Finally letters are 
added, designating the quality: a for first class con- 
struction steels, b for standard open-hearth steel, and c 
for ordinary commercial steel of moderate strength. 
Low-alloy steels of class 2 are all presumably of a 
quality, for these letters are replaced by others repre- 
senting the alloy content. By this scheme steel 12b 
represents a plain basic open-hearth steel, S and P up to 
0.05 per cent, containing 0.16 to 0.25 per cent carbon. 
On the other hand, 21m/s is a silico-manganese steel 
(Mn over 1 per cent, Si over 0.5 per cent), with carbon 
up to 0.15; 42a will be an electric furnace nickel- 
chromium steel, Ni about 3.5 per cent, Cr about 1.5, 
C, 0.25 and Mn 0.4 per cent. 

Such a scheme is said to be coming into use by the 
German Society of Automotive Manufacturers, but 
evidently a user of the code must always have an ex- 
planatory table showing composition limits and physical 
properties. 

FRANCE 


A permanent commission for standardization in 
France has issued a series of specifications for carbon 
steel bars, blooms, billets and slabs in five classes of 
steel. No chemical composition is given, but in each 
specification the steel is divided into grades according 
to the minimum tensile strength. The numbers of the 
specifications, the class of material and the grades are 
shown below: 

A.-1-UF. Ordinary stock material. Grades by minimum 
tensile strength of an annealed bar: 35, 40, 48, 55, 70 kilo- 
grams per square millimeter. 

A,2-UF. Material furnished in heat-treated condition. 
Grades by minimum tensile strength of bar from material 
as furnished: 35, 40, 48, 55, 70, 80, 90, 100 kilograms per 
square millimeter. 

A.-3-UF. Material to be heat-treated after delivery. 
Grades by minimum tensile strength from heat-treated bar: 
60, 70, 80, 90, 100, 115 kilograms per square millimeter. 

A.-4-UF. Low-carbon steel for carburizing. One grade 
only, no tensile. 

A;5-UF. Low-carbon mild steel. Grades by minimum 
tensile strength of annealed test specimens: 35, 38 kilo- 
grams per square millimeter. 

The steels meeting these five specifications are to be 
marked to indicate the material as follows: 

(1) The number of the specification as given above. 

(2) A letter indicating the method of manufacture: 
M—acid open hearth (Martin). C—crucible. E—elec- 
tric. B—bessemer acid. T—basic open hearth 
(Thomas). 

(3) The number showing the minimum tensile 
strength specified. 

The French Standards Commission, following the 
advice of the Committee of Arts and Manufacture con- 
sulting with it, accepted the principle that symbols in 
code should not be used. It has therefore arranged its 
system to designate beyond question a definite grade of 
steel covered by a complete specification. It appears to 
Mr. Fry that this principle is sound. A code which is 
designed to be extensible must lead to ambiguities as it 
is drawn out to cover new steels. 





Described in Iron Age, Nov. 9, 1922. p. 1199. 





The Nature of Solid Solutions 


Solid Solutions Usually Exhibit Space Lattices of Their Dominant Member, Slightly 
Distorted—In Some Systems the Transition Zones Show Two Co-existing Lattices 
Where Atoms of Each Constituent Replace the Others in Its Own Space Lattice 


By Epcar C. BAIN, M.Sc. 
General Electric Co., Cleveland, Ohio 


words “solid solution” to denote the specific state 

of association of two or more substances entirely 
homogeneous in the. solid. The name has points of 
merit, even though in some respects the properties of 
solutions are not apparent. The fact that such solids 
are capable of a considerable change in constitution 
and temperature without entailing any phase change 
urges us to this name. The German “mischkristall” 
gives us a fine conception of the condition structurally, 
but unfortunately is translated’ literally “mixed crys- 
tals,” which does not give us a picture of the solid 
solution, but more probably calls to mind a mechanical 
mixture of two kinds of crystals. If we translate 
“mischkristall” as “miscible crystal” we get a very clear 
picture of the condition. Recent investigations of 
metals with the X-rays’ have brought out much in- 
formation about the arrangement of the atoms them- 
selves and the relation of this arrangement to the 
properties of the aggregate, and naturally the baffling 
condition of solid solubility has attracted extensive 
study by this same means. To this end many crystal- 
lograms of a great variety of solid solutions have been 
made in the author’s laboratory and the results are 
‘here described. 


The atomic arrangements of the metals and metal- 


| “words “sod solution scientists have chosen the 


loids have been largely investigated and are shown in. 


Fig. 2, with models of the space lattice types. The 
reader is requested to refer to this figure as various 
metals are mentioned. 


BINARY SOLID SOLUTIONS 


Many pairs of metals are entirely miscible in the 
liquid state in all proportions, just as are alcohol and 
water. Some others have such partial miscibility as 
have phenol and water, the solubility of A in B and of 
B in A increasing continuously With elevation of tem- 
perature. Rarely we find metals which exhibit little 
or no miscibility in the liquid state. 

But there is the more interesting phenomenon of 
solid miscibility, very frequent in metals but having 
fewer examples in the non-metals and compounds.” 
With proper annealing two metals which have this 
mutual property become chemically homogeneous and 
resemble a pure metal; under the microscope the 
polyhdral grains are as uniform as a pure metal. But 
they freeze over a range instead of at a constant tem- 
perature; this is a concomitant with the phenomenon of 
“coring,” a complex condition which will be discussed 
in a second contribution. 

It was early discovered* that when a metal A acts 
as a solvent in taking up metal B in the solid state, the 
atoms of B replace atoms of A in the A space lattice. 
This substitution seems invariably to alter the par- 
ameter of the lattice slightly, but never its type until 





See “Metallography,” Part I, Principles, by S. L. Hoyt, p. 14. 

The method of determining atomic arrangement by X-ray dif- 
fraction has been described frequently. Hull, Phys. Rev., vol. 10, 
No. 6, December, 1917. Bain, Chem. & Met., Oct. 5, 1921. 

SAbove 300 or 400 deg. C. NaCl and KCl appear to haye com- 
plete miscibility in the solid. 


‘Chem. & Met.. Oct. 5, 1921, p. 663, “Studies of Crystal Structure 
With X-Rays,” Edgar C. Bain 


such a quantity is added as will exceed the limit of 
solid solubility, at which point a new lattice is formed 
compatible with the increased atomic ratio. This new 
phase usually involves the formation of a compound, 
and the metal begins to assume the lattice characteris- 
tic of the compound. (We skall consider later the few 
cases where no new phase appears between pure A and 
pure B, series known as continuous solid solutions or 
isomorphous series.) 

As examples of limited solubility in the solid state 
we have investigated tin, zinc, manganese and alumi- 
num as solutes in copper as solvent; cadmium and zinc 
in silver; tungsten, molybdenum, chromium and man- 
ganese dissolved in iron. The following data refer to 
the completely annealed or homogenized condition. 


COPPER-ZINC 


When 30 per cent of the atoms of copper (face- 
centered cubic) are replaced by zinc atoms to form 
common alpha brass, the lattice is stretched so that 






































FIG. 1—COMPLEMENTARY SIMPLE CUBES OF 1:1 SOLID 
SOLUTION IN THE BODY-CENTERED 
CUBIC ARRANGEMENT 


fm ae circles represent one kind of atoms and solid spots the 
other. 

the fundamental cube edge a is increased from 3.60 
Angstrom units to 3.68 A.u., a linear change of nearly 
2.2 per cent, or a volume increase of 6.7 per cent in 
the unit cube. Computing density from atomic spacing 
and absolute weights of atoms (the hydrogen atom 
weighs 1.662 *« 10” grams) we obtain the value of 
8.54 as compared to the actually determined value’ of 
8.533. 

When zinc is added to copper in excess of about 35 
atomic per cent the face-centered lattice is inadequate 
to absorb it even at room temperature—the electronic 
distributions or interatomic forces find equilibrium in a 
body-centered cubic structure. The alloys in the nar- 
row range around equal atomic proportions can be 
cooled slowly to room temperature, giving what appears 
under the microscope as homogeneous grains of § brass. 
The X-ray study shows that the large grains thus pro- 
duced are truly of a single lattice. The conclusion is 
then that the structure is as shown in Fig. 1. Either 
sketch represents the conditions, since the central atoms 
in one series of cubes: build themselves into corners of 
another series of interpenetrating cubes of exactly the 
same size. Centers become corners, and vice versa, as 
desired. Further additions of zinc produce a rhombo- 





5Private communication from F. G. Smith, American Brass Co., 
Waterbury, Conn. 
Chem. & Met., Jan. $, 1928. 
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hedral lattice and a structure’ which has no ductility 
(y brass). The structure of the limited 7 series of 
very rich zine alloys is what might be predicted. They 
_ consist of the hexagonal zinc lattice in which copper 
atoms replace a few of the zinc atoms. In interpreting 
these results in terms of «a, 8, 7 and other brasses 
represented on the equilibrium diagram, it should be 
remembered that the ranges for the different crystal- 
line types as established by the X-rays do not correspond 
accurately with the divisions in the ordinary consti- 
tutional diagram drawn from thermal and microscopic 
investigations. 
COPPER-TIN 


A 90:10 copper-tin bronze has an atomic ratio of 
94.98 Cu to 5.02 Sn. The 5 per cent of tin atoms are 
over two-thirds as effective in stretching the copper 
lattice in the alpha bronze as the 30 per cent of zinc 
atoms in alpha brass. The cube edge of the space 
lattice for copper is elongated from 3.60 to 3.655 A.u., 
a linear change of 1.53 per cent, or a volume change of 
about 4.6 per cent. The absolute or theoretical density 
calculated from atom weights and spacings is 8.955. 

It is a rather interesting fact that in the above solid 
solutions the lattice is always stretched somewhat less 
than would be expected from a proportional increase 
in lattice size computed from atomic volume considera- 
tions. This indicates a ‘weak but perfectly definite 
attraction between unlike atoms. For example, the tin 
atom is 186 per cent larger than the copper atom, but 
5 per cent of tin atoms in copper does not increase the 
average cube 186 0.05 = 9.8 per cent (the propor- 
tional increase), but by only 4.6 per cent. Again, the 
zine atom is 29.5 per cent larger than the copper atom, 
but 80 per cent of zinc atoms does not increase the 
lattice size by 8.87 per cent (the proportional increase), 
but by only 6.8 per cent. It is also apparent that the 
tin and copper atoms pack more closely—considering 
the volume of the tin atom—than do zinc and copper. 


CoPpPpER-ALUMINUM 


A 91:9 Cu: Al alloy has an atomic ratio of 81.2 Cu 
to 18.8 Al. Incorporation of that amount of aluminum 
stretches the lattice 0.91 per cent, equivalent to a vol- 
ume change of 2.8 per cent. The cube edge becomes 
3.6838 A.u. as compared to the 3.60 for pure copper. 
Copper and aluminum show a strong attraction in the 
alpha solution, for we should expect an increase of 7.52 
per cent in volume from the substitution of aluminum 
in 18.8 per cent of the copper lattice points, since the 
aluminum atom is about 41.0 per cent larger than the 
copper atom. 

COPPER-MANGANESE 

Copper-manganese alloys are often represented as an 
example of the completely miscible isomorphous series, 
but X-ray examination has shown that some ranges of 
composition reveal the simultaneous presence of both 
the lattice type of copper and the lattice type of man- 
ganese in a thoroughly annealed specimen. So there is 
apparently a limit for solubility of manganese in the 
copper lattice. A normal copper lattice is extended 
very slightly by the substitution of manganese atoms. 
When one out of three copper atoms has been replaced 
by manganese the original cube edge of 3.60 has be- 
come 3.615 A.u. Further additions of manganese seem 
to be rather more effective in stretching the lattice, 





“X-Ray Analysis of Three Series of Alloys,’ Mary R. Andrews, 


Phys. Rev. (1921), vol. 18, p. 245 


FACE*CENTERED CUBIC 


a a 
| Pe 2 4.05 > iene aves 3.950 
RES 5.56 Ag 4.060 
Fe(y) . 3.60 A eee 5.12 
Co . 3.554 i beedenee 3.805 
ae :- ews eee 3.540 Be taadoweke 3.930 
Cu 3.60 > wa vena tan 4.08 
Rh 3.820 Pb . 4.92 
a uta Geanke 5.04 
Bopy-CENTERED CUBIC 
a a 
ae. 6 ke oGuke son 3.50 Fe (a) ....2.86 
a staee 4.30 BD ersicncre 3.143 
, SERS 3.04 Ta 3.272 
Cr 2.895 ae cnwtenne 3.150 
FACE-CENTERED TETRAGONAL 
a c 
Pe «sch tall bans oatasae 4.58 1.06 


LobpyY-CRNTERED TETRAGONAL 
Tin (while the atoms of tin are not ar- 
ranged exactly as indicated, the lat- 
tice appears to consist of two inter- 
penetrating simple tetragonal lat- 
tices). 
a= 4.00. c = 0.94. 


HEXAGONAL CLOSE-PACKED 


a c 
i san wnbeed awh eye 3.22 1.624 
Te? Gah bee Gtekt ere ees. c Cau 2.97 1.59 
> i, pr ree ree 2.514 1.633 
On ‘bedcns dees aeerieuenen 2.67 1.86 
Pee 3.23 1.59 
Sh i.e ov neihien tae eee 2.686 1.59 
eer So ee. 2.960 1.89 
GD pAkscatdavesdeneuaseun 3.65 1.62 
aE eer oe 2.714 1.69 

RHOMBOH EDRAL 

a Cc 
Pre rere rrr. 4.280 2.647 
DEE. daxvesiuwtbaseiaend 4.54 a 


The author found the lattice as 
shown, but every exact work by James 
and Tunstall, Phil Mag., vol. 409, 
p. 233, reveals the fact that half the 
atoms are very slightly displaced from 
the position indicated. 


HEXAGONAL 


a @ 22.47 ec = 2.75 
Alternate planes have large and 
small spacings with ratio 6: 1. 


TETRAHEDRAL CUBIC 


Tetrahedral cubic has isometric sym- 
agg? © but for comparison it may also 
be own on a hexagonal lattice in 
which the vertical axis is the trigonal 
axis of the cube. Actually the arrange- 
ment consists of two interpenetrating 
face-centered lattices somewhat re- 
moved from the position resulting in 
the simple cubic arrangement. The 
horizontal an have large and small 
spacings o 


a c 


ns. ade sedecemenue 2.52 2.449 
DO .vcbudaetkesstiin 3.84 2.449 
ae GO... kc ivecaveten 4.57 2.449 
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FIG. 2—CRYSTAL STRUCTURE OF SOME METALS AND 
THEIR ATOMIC SPACING 
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although the change is so small it is difficult to be sure 
of this fact. 

Manganese lattice has not yet been completely de- 
ciphered. It has an atomic volume of 7.4, while copper is 
7.1. Manganese much more nearly distends the cop- 
per space lattice in proportion to its atomic volume than 
most other atoms; the absolute amount, however, is 
small, since their atomic volumes are so similar. 


SILVER-CADMIUM 


If we saturate solid silver with cadmium, we in- 
crease the cube edge about 1.1 per cent (a volume 
change of about 3.5 per cent). This is notably less than 
the proportional increase due to disparity in atomic 
volume, as cadmium has an atomic volume 27.4 per 
cent greater than silver. 


SILVER-ZINC 


Silver saturated with zinc in the solid decreases the 
cube edge from 4.06 to 4.005 A.u., a shrinkage of 1.36 
per cent, or a volume change of 4.0 per cent. Zinc 
has an atomic volume only 9.8 per cent less than silver, 
and this is greater shrinkage than would be expected 
from the difference in atomic volume. This behavior 
of the two silver alloys strengthen the idea that there 
is a mutual attraction between unlike atoms, causing 
them to pack closer than their separate atomic vol- 
umes would warrant. 


IRON-CHROMIUM 


In iron and chromium we have two metals chemically 
similar and with atomic arrangement identical in type 
and differing very little in atomic spacing. We should 
expect great mutual solubility. As a matter of fact, 
the alloys resulting from fairly rapid cooling from 
the melt seem to be all true solid solutions regardless 
of composition, but there is some reason to believe 
a very prolonged heating at about 1,100 deg. C. devel- 
ops a new constituent. It is therefore doubtful if the 
system comprises a continuous series of solid solutions. 
There is no measurable change in the lattice. The spac- 
ings of iron and chromium (2.86 and 2.895 A.u.) are 
so nearly alike that great accuracy would be required 
to detect any stretching or shrinking. Very little 
would be expected. 


TUNGSTEN-IRON AND MOLYBDENUM-IRON 


These two series, composed of body-centered cubic 
metals, might be expected to form continuous isomor- 
phous alloys, but both tungsten and molybdenum form 
the 1:1 compounds WFe and MoFe of a hexagonal type 
not fully elucidated. Solid iron dissolves a few atomic 
per cent of both W and Mo, but, strange to say, the 
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FIG. 3—PROBABLE STRUCTURAL RANGES FOR ANNEALED 
ALLOYS OF IRON AND MANGANESE 
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space lattice is not measurably altered. The atomic 
volume of tungsten and of molybdenum is about 10, as 
compared to 7.1 for iron. The explanation may be that 
there is an inordinate attraction between these atoms, 
chemical in nature, which results in the preservation of 
the smaller iron spacing even in a solid solution. From 
X-ray examination it appears that very little if any 
iron can be dissolved in tungsten or molybdenum with- 
out the formation of the compound. 


IRON- MANGANESE 


Both Gulliver’ and Desch, quoting Tammann, pre- 
sent the iron-manganese series as an example of com- 
plete miscibility in the solid. X-ray diffraction patterns 
of the series show that three crystal entities in all 
are present in the system. Fig. 3 shows diagram- 
matically the regions of each lattice and their over- 
lapping ranges. The alloys examined were cooled very 
slowly and the data are representative of conditions 
approaching equilibrium at room temperature. , Body- 
centered ferrite lattice is preserved until about 30 per 
cent of its points have manganese atoms substituted 
for the iron. Further additions of manganese develop 
the face-centered cubic lattice of gamma iron (aus- 
tenite) and the alloys appear to be wholly of this 
structure up to about 60 per cent manganese; beyond 
this point we have the manganese structure appearing, 
doubtless with iron atoms occupying lattice points in 
the manganese space-lattice. The purest manganese 
obtainable has a very complex structure and it has not 
yet been worked out. It is the author’s opinion that 
if very pure manganese is prepared it may have the 
body-centered cubic lattice of iron, because X-ray 
spectrograms made from some manganese-rich alloys 
produced very definite lines of a body-centered cubic 
pattern. It may be that the presence of some iron 
causes the manganese to overcome the action of some 
slight impurity such as silicon or aluminum, or some 
other element which induces the complex structure 
usually found. 


Solid Miscibility in All Proportions 

It is self-evident that only those elements having the 
same crystalline type could form a continuous series of 
solid solutions. If metal A and metal B are of differ- 
ent lattice types and possess great mutual solubility, 
we must still find solid solutions of both A in B and of 
B in A. It seems likely that in some ranges of com- 
position these two solutions may exist simultaneously 
and even have the same composition, the relative 
amounts of each varying with temperature. 

This is certainly the case in the nickel-iron series. 
Thoroughly annealed specimens are body-centered near 
the iron end of the series and face-centered in the 
nickel-rich alloys. Over a great range of intermediate 
compositions both atomic arrangements are present, the 
relative amounts depending upon the heat-treatment. 
Of course, the circumstances are complicated by the 
allotropy of iron. Early in 1921 the author showed for 
the first time the allotropic change in iron from body- 
centered to face-centered atomic arrangement with rise 
in temperature above 900 deg. C. Following this dis- 
covery it was easy to see how the presence of a number 
of atoms of nickel (whose normal arrangement is that 
of face-centered gamma iron) can inhibit the trans- 
formation to alpha iron, which is body-centered. Why 





™Metallic Alloys,” G. H. Gulliver, 4th edition, 1921, p. 332. 
*“Metallography,” C. H. Desch, 2nd edition, 1913, p. 401. 
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FIG. 4—SIZE OF FUNDAMENTAL CUBE IN THE COPPER- 
GOLD SOLID SOLUTION SERIES 
manganese acts in the same way is not so obvious. The 


effect of heat-treatment on the relative proportions of 
the two kinds of solid solutions present in a continuous 
series is not so marked in the copper-manganese alloys, 
for instance, as is observed in manganese-iron and nickel- 
chromium alloys. 

It appears that the main reason for classifying these 
series as continuous solid solutions is the fact that 
thermal analysis indicates a smooth continuous solidus 
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FIG. 5—ARRANGEMENT OF THE GOLD (LIGHT CIRCLES) 


or liquidus line. If the solubility of A in B cannot 
quite reach the composition of saturated B in A, the 
evidence for a region of incomplete miscibility is clear 
enough, but in some alloy systems they appear to over- 
lap. This leads to an erroneous classification. In the 
latter group may be put cobalt-iron, iron-manganese, 
indium-lead, cobalt-chromium, chromium-nickel, copper- 
manganese, manganese-nickel and iron-nickel. It is 
likely that a suitable etching reagent on well-annealed 
specimens would reveal two distinct phases under the 
microscope. Meteoric iron shows two iron-nickel con- 
stituents. 

But there are quite a large number of truly continu- 
ous solid solution series, exemplified by copper-gold, 
copper-nickel and gold-silver. Several have been studied 
with X-ray diffraction and are described here. Not 
all pairs of elements of the same atomic structure form 
such series of alloys, for many build intermetallic com- 
pounds. 

CopPER-NICKEL 


The lattice change in these alloys is small but con- 
tinuous. The contraction due to unlike atoms is so very 
small as to be immeasurable by the apparatus at pres- 
ent in use. The alloy has already been described from 
the atomic arrangement standpoint.’ 


CoPPER-GOLD 


The series remains perfectly face-centered cubic in 
structure throughout. The lattice size or spacing 
changes gradually from copper to pure gold, the cube 
edge ranging between 3.60 to 4.08 A.u. But this 
stretching of the copper lattice by substitution of gold 
atoms is not proportional to the number of gold atoms 
present. Fig. 4 shows that the alloy is more dense 


(closer spaced) than the lineal function would demand. 
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It again appears that the unlike atoms attract one 
another more closely than like ones. Fig. 5 represents 
the crystalline arrangement of two of the intermediate 
alloys in comparison with the pure components. 


GOLD-SILVER 


Gold and silver have very nearly the same atomic 
spacing. The whole series has the same spatial arrange- 
ment, varying from 4.06 to 4.08 A.u. on the cube edge. 
There is no measurable departure. from the lineal rela- 
tion between atomic proportion and lattice size. 


MOLYBDENUM-TUNGSTEN 


This series presents the same aspects as the gold- 
silver series except that it is of the body-centered cubic 
type. The cube edge varies continuouslly with com- 
position from 3.143 to 3.150 A.u. Here again we find 
no measurable attraction of unlike atoms to cause any 
unexpected lattice size. The inference is that this 
effect is dependent upon the disparity in atomic vol- 
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ATOMS IN SPACE FOR CERTAIN GOLD-COPPER ALLOYS 


ume. That is to say, when large and small atoms are 
packed in a common lattice, they are drawn more closely 
than their respective sizes and proportions would indi- 
cate, while unlike atoms of about the same size do not 
show attraction and compression to any extent. 


i 





German Chemical Exports to America 


Preliminary returns of Germany’s foreign trade in 
chemicals during the first 9 months of 1922 are given 
in Commerce Reports for Dec. 25, 1922. 

The United States purchases of these chemicals for 
the 9 months included (all quantities in kilos): Alkali 
metals, etc., 75,800 kilos; white and red phosphorus, 
191,300; lactic acid and lactates, 165,600; tartaric acid, 
716,100; citric acid, 42,500; crude potash salts, 97,- 
755,000; fertilizer salts, 119,456,900; barium chloride, 
285,300; bromides and bromoform, 516,800; ammonium 
carbonate, 262,600; caustic potash, 4,029,100; pot 
ashes, 2,087,700; chloride of lime, etc., 3,221,400; po‘as- 
sium chlorate, 1,570,600; sodium sulphate and bisul- 
phate, 5,767,100; potassium sulphate, 45,436,700; cop- 
per sulphate, 161,200; alums, 1,576,300; ammonium 
nitrate, 4,817,700; barium nitrate, 107,800; potassium 
manganate and permanganate, 228,800; ferricyanides, 
114,900; cyanides, 64,300; tartar and tartrates, 443,000; 
carbonate of strontium, etc., 1,800; zinc salts, 1,029,200; 
arsenous and arsenic acid, 402,900; magnesium sul- 
phate, 8,303,900; chlorides (calcium, magnesia), 
4,448,000; muriate of potash, 102,975,600; ammonium 
chloride, 1,784,700; potassium and sodium sulphates, 
1,062,100; and barium, lead, and nickel compounds, 
9,149,806 kilos. The American share of other chemicals 
exported is not shown in the preliminary official sta- 
tistics. 
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By WELLINGTON GUSTIN 


Public Interest in Every Adjudication Regarding 
Validity of Patents Emphasized 


In a suit brought by the Griscom-Russell Co. against 
the Standard Water Systems Co. and others, a decree of 
the United States District Court for the complainant 
has been reversed by the Circuit Court of Appeals, and 
claim 8 of patent 1,131,738 for an evaporator was held 
void for lack of invention, in view of the prior art. 
(278 Fed., 703.) 

The Griscom-Russell Co. charged defendants with 
infringement of its patent, issued to Reuben R. Row, 
one of the defendants. The bill charges that the 
inventor and two other defendants employed by the 
Griscom-Russell Co. left such employment and asso- 
ciated themselves with the Standard company, with the 
purpose and intent to injure the Griscom company, by 
appropriating to themselves and the Standard company 
valuable data, engineering designs, drawings, etc., which 
were the property of the Griscom company and that they 
all conspired together to infringe the letters patent. 

The District Court decreed the Griscom company to 
be the lawful owner of the patent and that the defend- 
ants had jointly infringed the patent and that the 
plaintiff recover profits, gains and advantages; and that 
an account be stated. An injunction was issued against 
the defendant company only. 

On appeal the Circuit Court of Appeals found no 
direct testimony of any federation between the individ- 
ual defendants for the purpose of injuring the plaintiff. 


INVENTOR MAY SHOW LIMITATIONS BY PRIOR ART 


What seemed to weigh most heavily against the 
defendants, says the court, in this case is the fact that 
one of them asserted invention to procure a patent which 
he assigned to the plaintiff, and-that, while all of the 
individual defendants were subsequently associated with 
their co-defendant, the said co-defendant manufactured 
and sold devices with the patented improvements em- 
bodied therein. 

One who asserts and claims an invention and receives 
a patent therefor is estopped from denying invention, 
but the court says he is not estopped from showing to 
what extent his alleged invention is limited by the 
prior art. 

The public is interested in every adjudication with 
respect to the validity of a patent, and it is the duty of 
courts having jurisdiction of patent causes to have re- 
gard, at all times, of the rights of the public, so that 
such rights may be rather enlarged than diminished by 
judicial determination. The public interest in every 
patent is set out in the case of Hill vs. Wooster, 132 
U. S., 693. That opinion emphasizes the doctrine that 
it is not enough that the thing shall be new, that in the 
shape or form in which it is produced it shall not have 
been known before, and that it shall be useful; but it 
must, under the Constitution and the statutes, amount 
to invention or discovery. (Hansen vs. Slick, 145 C.C.A., 
37.) 

Returning to the case at baf, the court says the 
process of vaporizing water or other liquid to obtain a 
purer liquid is old. And the apparatus for accomplish- 
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ing the result desired is old. The claim of the patent 
is as follows: 

“The improvement in evaporating apparatus for 
obtaining purified liquid, which comprises a containing 
shell, a door closing an aperture in said shell, a heating 
pipe structure secured to said door and projecting 
within said shell, a supporting roller for said structure 
outside said shell, substantially as described.” 

The court was of the opinion that there was no in- 
vention in the addition of rollers to the evaporator. It 
says: “The addition of rollers to a desk, in order that 
it may be moved, so that the carpet could be cleaned 
under it, was an improvement by the man who added 
the rollers; but that invention did not add to the dignity 
of invention or discovery, within the meaning of the 
Constitution and the laws passed in pursuance thereof, 
intended to give an inventor an exclusive right for a 
time, as against the public.” 

Regardless of the ruie that a patentee or an assignee 
of a patent cannot deny invention, it is the duty of the 
court to determine lack of invention, where apparent, in 
order that the public interests may be guarded. There- 
fore the decree of the lower court was reversed. 


Interstate Shipment Is Protected From State Law 
Until Sale of Original Packages 


An interesting point is involved in injunctive pro- 
ceedings begun in the United States District Court by 
the Cleveland Refining Co. against W. H. Phipps, direc- 
tor, attacking the constitutionality of an Ohio statute 
providing for inspection of petroleum products and 
fixing fees to be charged therefor. The court says 
that a state has power to enact proper inspection laws 
and provide for the collection of the necessary expense 
of inspection and is not required to fix with exactness 
the fees which will cover such expense, but as applied 
to articles of interstate commerce the fees must reason- 
ably approximate such cost and not be so excessive 
as to render the law a revenue measure. 

Plaintiff is engaged in the sale and distribution of 
kerosene, petroleum and their products. It buys in 
other states, ships into Ohio large quantities of such 
articles in storage tanks, barrels, cans and packages, 
and has contracts for such articles which it is bound 
to consummate. 

Plaintiff contended that the inspection fees were ex- 
cessive, that they interfere with interstate commerce 
and are an unlawful import duty upon goods shipped 
into Ohio from other states and as such the law violates 
the sections 8 and 10 of Article I of the U. S. Consti- 
tution. And so the District Court held. The court 
found the fees charged for inspection were yearly in- 
creased until they doubled the cost, and that there 
was no distinction made between oil produced in the 
state and that brought in from other states. 

The court says that where goods are transported 
into one state from another in original packages, inter- 
state commerce therein is not completely terminated, 
and they are protected by the commerce clause of the 
Constitution against excessive inspection, until after 
their sale at the point of destination within the state. 

Now the fees prescribed by the statute were beyond 
the cost of legitimate inspection to determine the qual- 
ity of the articles inspected, and the act is therefore 
not only a police measure but a revenue measure also. 
Such cost by necessary operation unduly burdens and 
obstructs the freedom of interstate commerce and as 
such commerce cannot be separated from the interstate 
shipments, the whole tax is void. 








Vapor Recompression Systems for Evaporators—I 
An Unprejudiced Survey of the Advantages and Shortcomings 


of Regenerative Evaporation — 


A Technical History of Its 


Development and an Analysis of Recorded Data on Test Runs* 
By W. L. BADGER 


Professor of Chemical Engineering, University of Michigan 


MAGINE a simple evaporating device, with liquid 

boiling in it at atmospheric pressure. Also assume 

that it is heated by steam at 10 lb. gage (240 deg. F.), 
that no heat is lost in heating feed, in radiation or in 
any thick liquor drawn off, and that the condensate 
leaves at the temperature of the boiliag liquid. To 
evaporate 1 lb. of water will take 970.4 B.t.u., and 1 Ib. 
of steam will give up 980.4 B.t.u. A very slight change 
in our fundamental assumptions will make the two ex- 
actly equal. Then, what is happening really comes down 
to converting 1 Ib. of steam at 240 deg. and 10 lb. 
gage to 1 lb. of steam at 212 deg. and atmospheric 
pressure. 

Now if the hot condensed water is returned to the 
boiler without loss, we will have to add 980.4 B.t.u. 
to regenerate a pound of heating steam. But the pound 
of atmospheric vapor formed contains 970.4 B.t.u. more 
than the condensate. Why not, then, merely add 10 
B.t.u. by compressing the steam instead of 980 to raise 
more steam? By this line of reasoning many times as 
much evaporation could be obtained per pound of coal 
burned than by raising steam direct, even after allow- 
ing for all kinds of losses. 

Much has been written on this subject, but the 
articles have usually had a partisan bias. It is the 
purpose of this paper to give as nearly as possible 
an unprejudiced survey, and show the faults as well 
as the advantages of the system. 


Historical and Descriptive 


The first record of vapor recompression is a patent’ 
by Pelletan in 1840 (36).+ His apparatus is shown 
in Fig. 1. A pan m has a cover T supported by coun- 
terweights. Heating is done by two coils g. High- 
pressure steam is admitted by EF and F to the injector 
nozzles B. These draw vapors from the pan through 
pipes a and compress them in the coils. This apparatus 
was unsuccessful, partly due to faulty nozzle design and 
partly to the very low boiler pressures then carried. 


THE PICCARD-WEIBEL SYSTEM 


In 1874 Koerting (25) suggested the use of steam-jet 
nozzles for drawing non-condensed vapors from the 
steam spaces of evaporators, and mentioned that these 
vapors together with the steam which operated the 
nozzle would be compressed enough to be returned to 
the steam space (28). Nothing was done, however, 
till the advent of the Piccard-Weibel svstem in 1879 
(30). It received considerable notice through the ’80s 
(6, 11, 15, 26, 27, 40, 43, 44). Fig. 2 shows the system 
applied to a single effect evaporator. The reciprocating 
compressor C takes vapor from the dome A and com- 
presses it to be used in the steam space. This figure 
shows how early it was realized that in such installa- 
tions all possible heat must be saved, for the heat inter- 





*Read before Se American Institute ot Chemical Engineers at 
Baltimore, Dec, 9, 1921. 


- “In (12) this date is given as 1834. 
tNumbers in _— refer to Malography to be published 
e 


at end of Part I Numbers below 100 are articles and above 100 
are patents. 
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changer S is provided to heat the feed by the heat of 
the condensate. If the compressor C were to be steam 
driven, the exhaust was best utilized in a triple-effect as 
shown in Fig. 3. 

This system was employed in several salt plants in 
France and Austria, and in a few sugar mills. It 
was installed in the mill at Pohrlitz in 1882. Weibel 
(43) reports that the mill of 225 tons per 24 hours 
sent about one-third of the juice to the thermocompres- 
sor evaporator. This was a triple of 150, 60 and 89 
sq.m. respectively (vertical tubes). The compressor 
was 31.5x19.5 in. (fifty strokes per minute), took steam 
at 59 lb. gage and exhausted at 6 lb. gage, _ It took vapor 
at atmospheric pressure from the first effect and com- 
pressed it to 6 lb. One lb. of boiler steam theoretically 
should have compressed 2.5 lb. vapor and furnished 1 Ib. 
of exhaust, which would have evaporated 3 Ib. in the 
triple effect, making a total of 5.9 lb. evaporated per 
pound steam. A very complete test was later made on 
this system (31, 42) which showed actually 4.4 Ib. of 
water evaporated per pound of steam. While the 
Piccard-Weibel system was retained for a considerable 
time in salt works which had ample water power, it 
never gained a foothold in the sugar industry because 
of the excessive size and, at that time, rather poor 
design (11) of the reciprocating compressors needed. 


THE NOZZLE COMPRESSOR 


In the later developments, two lines of work have 
been followed-—the nozzle compressor and the turbo- 
blower. Along the line of nozzle developments the 
principal place is held by Prache and Bouillon, who in 
1905 developed a steam jet nozzle (102), such as is 
shown in Fig. 4, and which was claimed to be far 
superior to any other. The nozzle alone cannot make 
a practical device, and an explanation which anticipates 
the theory must therefore be introduced., 

In order to obtain a satisfactory capacity of the 
nozzle, the pressure range through which the vapor is 
compressed must be small. Neglecting minor factors, 
this pressure range is made up of two parts: (a) The 
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FIG. 1—VAPOR RECOMPRESSION APPARATUS 
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FIG. 2—PICCARD-WEIBEL SYSTEM 

.elevation in boiling point of the solution, (b) the work- 
ing temperature drop. The first part cannot be changed, 
but. its effect may be minimized by confining the 
concentrated liquid to one part of the apparatus; for 
when an ordinary evaporator works continuously, the 
whole body is full of liquid at the final concentration. 
The second factor is, of course, within the control of 
the designer; but the smaller it becomes the larger 
must the apparatus be for a given performance. If an 
evaporator could be designed with an unusually high 
coefficient of heat transmission, an evaporator for a 
given duty could operate on a smaller temperature drop 
than usual without increase in size. Hence the fea- 
tures to be noticed in the recent developments are 
“ (1) isolation of the more concentrated parts of the 
/ solution, and (2) attempts to increase the heat trans- 
mission coefficient. 

Prache and Bouillon (or as later organized, La 
Société d’exploitation de procédés evaporatoires sys- 
téme Prache et Bouillon) first developed the evaporator 
shown in Fig. 5 (4, 5, 36, 101, 114, 128, 183). Here 
the liquor space of an ordinary vertical tube evaporator 
is divided by partitions, P, which extend some distance 
above the upper tube sheet and also completely divice 
the liquor space below the tube sheet. Each compart- 
ment has its own downtake n, and in the center of 
each downtake is a pipe O leading to the next compart- 
ment. Thus a part of the liquid is continually being 
passed from compartment to compartment, being finally 
withdrawn from 7. In this way the solution of highest 
boiling point is localized in the last compartment and 
only a part of the heating surface is handicapped by 
this loss in temperature drop. 

The steam space is not divided. Therefore, if the 
vapors are compressed enough to give the desired work- 
ing temperature drop for the dilute liquor, the com- 
partments containing concentrated liquor will have a 
smaller temperature drop. But it is just these com- 
partments which need a larger working drop than the 
others, because of the effect of their increased vis- 





CHEMICAL AND METALLURGICAL ENGINEERING 


27 


cosity and density on heat transfer. If, on the other 
hand, the vapor is compressed sufficiently to give a 
satisfactory working temperature drop for the last com- 
partment, it will result in a range of compression too 
great to be economical for the others. 


A HORIZONTAL TUBE EVAPORATOR 


Prache and Bouillon later devised another evaporator 
which was to minimize the effect of boiling point and 
also increase the heat transfer coefficient. Fig. 6 (4, 
38, 134) shows this evaporator, consisting of several 
compartments side by side, each containing inclined 
tubes with liquor inside, and arranged in series as to 
liquor feed. All the compartments discharge into a 
common header, which is, however, provided with par- 
titions to keep the liquor from each compartment sepa- 
rate from the others. A wide tube EZ for recirculation 
is provided at the bottom, and means (not shown) are 
also provided for transferring the liquid from compart- 
ment to compartment. Cold feed from A first passes 
through the preheater B, then by pipe C to the evapo- 
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FIG. 4—PRACHE AND BOUILLON 
NOZZLE 
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rator, circulating through each compartment and finally 
leaving at F. Vapors from all the compartments collect 
in J, are compressed by boiler steam in the nozzle H, 
and go from compartment to compartment in pipes K. 
Here evidently the amount of compression for all the 
vapors is sufficient to overcome the elevation in boiling 
point in the last compartment. 

Since the compression is done by a steam jet, there 
is a continual supply of steam to the apparatus above 
that which can be condensed by evaporation. Hence 
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FIG. 3—PICCARD-WEIBEL SYSTEM USING COMPRESSOR EXHAUST 
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there is a pipe from the steam chamber 7 to the 
preheater B, and from there to an exhaust or to a 
condenser. The apparatus works in single effect; 
the compartments differ only in the concentration of 
the liquid in them, and there will be little drop in 
pressure along the pipes A leading steam from com- 
partment to compartment. The statement is made (4) 
that the heat transmission coefficients obtained in this 
evaporator are about double those of an ordinary evapo- 
rator. The same writer states that at that time (1916) 
about seventy-five Prache and Bouillon ‘plants were in 
operation. 

A similar evaporator patented by these workers has 
the compartments superimposed in one common shell. 
Fig. 7 (104, 117, 139, 144). 

Recently a nozzle as applied to evaporators has heen 
developed by de Baufre at Annapolis (13, 39, 107, 109, 
110, 111, 145), and is shown in Fig. 8. In ordinary 
operation, high pressure steam is expanded through 
the orifice B and nozzle tube C. Vapor from the evapo- 
rator is drawn in through the inlet, and the mixture of 

































































FIG. 5—PRACHE AND BOUILLON VERTICAL 
TUBE EVAPORATOR 
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FIG. 6—PRACHE AND BOUILLON HORIZONTAL 
TUBE EVAPORATOR 


compressed vapor and expanded high-pressure steam is 
discharged through K to the evaporator coils. 


NOZZLE PERFORMANCE AND DESIGN 


The performance of nozzles has been studied and 
some results reported. Eslancher (17) has reported 
data on the Prache and Bouillon nozzle which have been 
copied several times (55, 38). From these data Fig. 9 
has been drawn. This shows the ratio of (pounds vapor) 
to (pounds high-pressure steam) for different steam 
pressures, vapor temperatures and temperature drops. 
By temperature drop is here meant the difference be- 
tween the temperature of the steam in the heating 
space and the temperature of the boiling liquid. It will 
be noticed that the capacity of a nozzle falls off rapidly 
as the working temperature drop increases and as the 
pressure range through which the high-pressure steam 
is expanded decreases. It is obvious why the working 
temperature drop for such systems must be held below 
10 deg. C. 

De Baufre’s nozzle has also been tested (13, 39). 
The data are represented in Fig. 10. The curve for 
nozzle tip No. 2 is reproduced as Curve 2 in Fig. 11. 
Curve 1, Fig. 11, is obtained from Fig. 9 for 175 lb. 
steam (the conditions under which de Baufre’s nozzle 
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FIG. 7—PRACHE AND BOULLION EVAPORATOR WITH 


SUPERIMPOSED COMPARTMENTS 
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FIG. 8—THE DE BAUFRE NOZZLE 


is tested). There have been a number of patents in- 
volving the use of nozzles about which there is little 
or no information available (112, 120, 121, 125, 131, 
138, 147, 139). 


TURBO-BLOWER DEVELOPMEN'1S 


The other direction in which developments have been 
made is in the use of a turbo-blower. This has been 
universally used instead of a reciprocating compressor, 
in spite of its lower mechanical efficiency, because it 
can be built in large capacities without excessive size, 
and because it gives a compressed steam free from oil. 
The combination of a turbo-blower and an evaporator 
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FIG. 9—PERFORMANCE OF PRACHE AND 
BOUILLON NOZZLE 
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has been given various proprietary names, such as 
“auto evaporator,” “heat pump,” etc. They are rather 
popular at present especially in Germany. (See 12, 
16, 21, 38, 45.) 

A well-known series of patents are those taken out 
by Soderlund and Boberg and assigned to the Techno- 
Chemical Laboratories, Ltd. (London) (2, 37, 105, 106, 
108, 127, 128, 137, 141, 142). They have attempted 
both to isolate the effect of elevation of boiling point 
and to get a higher coefficient. This latter has been 
accomplished in their patents by imitating film evapo- 
rators of one type or another. For instance, in the 
evaporator shown in Fig. 12 (37 and 108), a high 
coefficient is supposed to result from liquor trickling 
down the sides of the tubes, distribution being through 
the device i (shown in the insert) hung in the tops of 
the tubes. Feed enters the heat interchanger (being 
preheated by coudensate entering at d@), and goes to 
chamber 2, is circulated by pump 4 to .chamber h. 
Vapors are withdrawn from k, compressed by the 
blower 5, and returned to m. In Fig. 13 (106,.128, 
137) high coefficients are obtained by showering the 
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liquid over horizontal tubes somewhat as in the Lillie 
evaporator; and at the same time an isolation of the 
effect of elevation of boiling point is obtained by run- 
ning a series of bodies, vapor being stepped up by 
intermediate compressors to give the proper working 
temperature drop in each effect. Liquid is fed at 6, 
preheated by condensate in 7, and fed through float 
valve 21 into the liquor compartment. It is circulated 
over the tubes by pump 22, and a part is withdrawn 
from the first body by pipe 31 to the suction of pump 32 
on the second body. The same system is repeated as 
often as desired. Partitions like 35 on the first body 
prevent too great mixing of the concentrated liquor 
falling from the tubes with the thinner feed. A turbo- 
blower 25 takes vapors from the body and compresses 
them sufficiently to give a working temperature drop, 
and also to overcome the elevation in boiling point of 
the liquid being boiled. The patent claims expressly 
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call for a working temperature drop of not over 3 
deg. C. (5.4 deg. F.). Hence some type of film evapo- 
rator must be used, otherwise hydrostatic head would 
use up al] the available drop. Part of the vapors go to 
the tubes of the first body, part to compressor 29, 
where they are given additional compression to corre- 
spond to the increased elevation of boiling point in the 
second body, and so on. The patent covers the same 
principle applied to vertical evaporators like Fig. 11, and 
also cases where compression is accomplished by nozzles. 

There are a number of other patents covering similar 
devices (113, 115, 122, 124, 182, 148, 146). In general, 
however, a patented or special apparatus is not neces- 
sary. A nozzle or turbo-blower may be adapted to any 
ordinary commercial evaporator (providing the proper 
precautions are taken to insure the necessary condi- 
tions for satisfactory operation). Such an installation 
is shown in Fig. 14. The only installations on which 
actual working data have ever been published are 
those in which there is no special feature in the con- 
struction of the evaporator itself. No information has 
been published to indicate that the various special and 
patented designs are successful or practical or necessary. 
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Tusschen (41) and Carlsson (8) 

have reported results obtained on a 

small installation built by A. G. 

Kummler and Matter, Aarau. It 

evaporates NaOH solution. The 


same evaporator is described below 
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FIG, 12—VERTICAL SODERLUND AND BOBERG 
EVAPORATOR 


1,260 sq.ft. of heating surface. Vapor was compressed 
with a Rateau turbo-compressor. Raw feed water was 
softened and then preheated in a heat interchanger 
using the condensate as a source of heat. The principal 
results, abridged and converted to English units, are 
shown in Table I. 

Runs 8 to 10 were made immediately after installa- 
tion, runs 1 to 7 after 2 months’ operation, and then 
runs 11 to 15 after cleaning. “Compressor efficiency” «x 
the theoretical work of adiabatic compression divided by 
the actual power input. 

It should ke noted that the efficiency of the com- 
pressor increases;but the evaporation per kilowatt-hour 
decreases, as the temperature drop increases. In some 
cases live steam had to be added to mak? up for losses 
in radiation, hot condensate, etc.; but in some cases the 











by Wirth (46) (Apparatus A). A 











test by Stodola of Zurich Polytechnic 











showed 36.2 to 37.7 lb. evaporated 











per kilowatt-hour. Losses, which had 














to be covered by the direct addition 
of live steam, amounted to 12.4 per 








cent, of which 10.7 per cent was heat 
lost in thick liquor. This was not 
recovered because the solution could 
be used hot in the next step of the 
process. During these tests the ele- 
vation of boiling point was 3.6 deg. 
F. at the start and 12.6 deg. F. at 




















the end of a batch. 

Ombeck (29) reports tests on an 
evaporator with vapor recompression. 
The apparatus made distilled water 














for ice. The evaporator is not spe- 
cially described, except that it had 





FIG. 13—MULTIPLE BODY SODERLUND AND BOBERG EVAPORATOR 
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TABLE I—OMBECK’S TESTS ON EVAPORATOR WITH VAPOR RECOMPRESSION 


-——Vapors—— ——Steam——. 
8 . e+ re e - f 
| Hy . oe +] & Ss pf S te : 35 6 z 
BP. eC eee ee ogre bee Bim. go Give. gt 
a= d ze ag § Z0 5. BEC > Se - See 7a 04 re be 
ee | a | re ss) a ¢ re |S | | 
2 ~ & a a a" a o* a El lu rr a < 
1 2,120 213.5 0.45 220.0 2.51 18.22 32.2 116 210.4 225.3 5.3 55,200 6.5 246 
3 3,520 213.0 0.29 222.2 3.16 32.65 41.4 108 210.1 241.7 19.5 26,700 9.2 291 
5 4,420 213.1 0.32 224.3 3.96 47.07 44.8 94 210.1 251.6 aso 2,780 11.2 301 
7 4,950 212.8 0.25 226.9 4.90 64.80 45.7 76 210.0 265.9 39.0 0 14.1 269 
8 5,420 212.5 0.14 222.8 3.43 42.80 55.6 126 209.7 249.7 26.6 0 10.3 388 
10 6,330 213.5 0.43 225.8 4.51 55.90 55.6 113 209.8 254.5 28.7 0 12.3 439 
1 3,140 213.4 0.41 219.4 2.30 19.05 42.0 165 210.4 224.1 4.7 47,600 6.0 399 
13 4,410 213.3 0.38 220.5 2.65 29.05 46.3 152 210.5 233.7 13.2 27,300 7.2 451 
15 5,480 213.8 0.53 222.7 3.41 41.30 50.2 133 210.6 242.4 19.7 15,000 8.9 480 
TABLE II—WIRTH’S RESULTS WITH COMPRESSION EVAPORATORS 
Lb. Evap- 
Batch Elevation of orated Per 
Concentration or Heating Boiling Point, Lb. Evaporate Sq.Ft. 
Appa- (In Per Cent) Con- Surface, Deg. F. Power Used, Kw. Per Kw.-Hr. Per Hr. 
ratus Material Evaporated Initial Final tinuous Sq.Ft. Start Finish Start [Finish Start ~ Finish Start 
YT ier ee: 5 21 B 280 5.2 15.7 55.5 46.5 46.7 31.3 9.2 
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superheat from compression furnished more heat than Case EF is mentioned as the lowest practical rate for 
was lost, so heat had to be discarded from the system thermocompressor operation. Its small rating per 
by blowing off steam. It should also be noted that this square foot evidently means a very small temperature 





is one of the simplest cases possible; boiling a non- 
sealing solution of low specific gravity and viscosity 
and with no elevation of boiling point. 

Wirth (46)’* has given details of a number of instal- 
lations. A summary of his data will be found in 
Table II. 

There is no special description of the evaporator 
construction. From the illustrations they seem to be 
ordinary vertical-tube evaporators with turbo-blowers. 


“Wirth is connected with A. G. Kummler and Matter. 





FIG. 14—VERTICAL TUBE EVAPORATOR WITH 
TURBO-BLOWER 


drop. Evaporator F has three bodies, all in series as 
to liquor and in parallel as to vapor. The compressor 
is in two parts; one part takes vapors from all three 
and compresses to give the temperature desired for 
steam to the first two. It delivers some of this steam 
to the second part, which compresses further for the 
third body. Mention is also made of a milk evaporator, 
working with a boiling point of 50 deg. where the heat 
of compression more than covered the losses so that 
heat had to be rejected. 

Part II of this series, which will appear in a subsequent 
issue, gives attention to the general theory of design and 
construction, together with a comparison of operating 
economies with single and multiple effect evaporators. 





Erosion Cavities in Limestone Deposits 

The limestones of the Shenandoah Valley of Virginia 
and West Virginia are characterized by numerous solu- 
tion cavities brought about by surface or subterranean 
stream erosion, states the Bureau of Mines. The quarry- 
man’s difficulty is due to the occurrence, even at con- 
siderable depth, of erosion cavities, not in the form of 
open spaces, but filled with red clay. These clay masses 
are troublesome, and their removal is costly. The prob- 
lem is of general interest to all limestone quarrymen, 
for erosion cavities are characteristic of limestone de- 
posits, though they are not generally developed as much 
as in the district under consideration. Some form ex- 
tensive caverns in which part of the dissolved calcium 
carbonate has been redeposited as stalactites and vari- 
ous other ornate forms. Some of the caverns have 
been illuminated and opened to the public as commercial 
enterprises. In a few instances the cavities constitute 
a commercial asset in the valley, yet from the quarry- 
man’s point of view they are a decided disadvantage, 
for they constitute one of his hardest problems. A 
discussion of stripping problems in limestone quarries 
in the Shenandoah Valley is contained in Serial 2401, by 
Oliver Bowles, mineral technologist, which may be ob- 
tained from the Bureau of Mines, Washington, D. C. 
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Production of Metallic Arsenic—J. L. 
Cullen, assignor to the United States 
Smelting and Refining Metals Co., has 
patented a process for producing metal- 
lic arsenic from the oxides obtained in 
the metal-refining plants. The present 
method of distilling mispickel in clay 
retorts is dangerous. The new method 
consists in passing vaporized arsenic 
oxides over red hot charcoal or coke. 





Referring to the diagram, (1) is a fur- 
nace into which arsenic oxide is fed 
from a hopper (2), and after volatiza- 
tion it passes through tower (3) packed 
with hot coke. Reduction takes place 
and the gases are cdoled in pipes (4) 
and collected in bags (5). A fan (6) 
may be used to control the flow of 
gases. (1,433,533. Oct. 30, 1922.) 


Separation of Dust From Gases— 
N. C. Christensen, Salt Lake City, 
Utah, has patented an apparatus for 


settling finely divided solids and liquids ~ 


out of suspension of gases. The prin- 
ciple upon which this apparatus is 
based is that settling takes place rapidly 
if there are no eddy currents in the gas 
as it is moving along a pipe or in a 
gas that is still. The apparatus con- 
sists then essentially of means of pro- 
ducing a steady flow of gas currents. 
The inventor also claims that once 
settled out the solids or liquids can 
flow with the gases along tubes prop- 
erly inclined and not be stirred up so as 








tu form a suspension again. The ac- 
companying figure shows one of the 
designs submitted by the author to 
produce a steady flow of gases through 
the apparatus. The inclined passage- 





American Patents 
Issued Dec. 19, 1922 


The following numbers have been 
selected from the latest available 
issue of the Oficial Gazette of the 
United States Patent Office because 
they appear to have pertinent inter- 
est for Chem. & Met. readers. They 
will be studied later by Chem. € 
Met.’s staff, and those which, in our 
judgment, are most worthy will be 
published in abstract. It is recog- 
nized that we cannot always antici- 
pate our readers’ interests and ac- 
cordingly this advance list is pub- 
lished for the benefit of those who 
may not care to await our judgment 
and synopsis. 


1,439,061—Extraction of Soluble Sub- 
stances, 
1,439,128—Recovery of Phenol Vapors. 
1,439,163—Fluid Recording Device. 
1,439,171—Method of Treating Oil. 
1,439,284—Drier. 
1,439,286—Bonded Alumina Refrac- 
tories. 
1,439,291—Ammonia Synthesis. 
1,439,292—Catalyst for Ammonia 
Synthesis. 
439,293—Cellulose Compounds, 
.439,447—Oxidation of Ferrous Sub- 
stances, 
439,505—Production of Smokeless 
Powder. 
39,597—Limekiln. 
yt a Coating of Metal. 


1 
1 
1 
1 
1 9,656—Pyro Smokeless Powder. 


4 
‘4 
Complete specifications of any 
United States patent may be obtained 


by remitting 10c. to the Commissioner 
of Patents, Washington, D. C. 











ways produce both a lateral and a ver- 
tical or longitudinal counter flow, and 
this combination is of great importance 
in effecting the settling of very finely 
divided dust. It is claimed that this 
apparatus will permit the doing away 
with any filtration of effluent air and 
thus much simplify present installation. 
(1,434,090. Oct. 31, 1922.) 


Apparatus for the Production of 
Sedium Sulphate—M. A. Laury has de- 
veloped a mechanical furnace for pro- 
ducing salt cake (sodium sulphate) and 
muriatic acid from niter cake (sodium 
bisulphate) and salt (sodium chloride). 
The apparatus is shown in the accom- 
panying diagram and consists essen- 
tially of an oil burner (1) supplying 
heat to a rotary kiln. (2) Here the re- 
action takes place and there is no ball- 
ing up of the product because of the fact 
that it is dried very completely in 
chamber (3), which is a ball mill. 
Niter cake and salt are fed into the 
chamber through leads (5) and (6) in 
proper proportion and the mixture is 
ground up and preheated in the ball 
mill before being introduced into the 
rotary furnace. The gases of combus- 
tion together with hydrochloric acid 
gas escape at (8) through appropriate 
ducts and the hydrochloric acid gas is 
absorbed from. the waste gases in the 
usual manner. Finally the sodium sul- 
phate passes out of the furnace at (9). 
Sometimes it is found desirable to in- 





Vol. 28, No. 1 


sert some iron balls in the rotary fur- 
nace chamber, but this is usually not 
essential. The combustion chamber, it 
will be noticed, is fed on cracks so that 
it may be rolled up to the rotary and 
rolled away when the rotary needs 
relining or cleaning. Trouble with me- 
chanical furnaces in the past has usually 
been that the charge balls up badly 
and therefore the reaction does not take 
its ultimate course. This process is said 








to overcome the difficulty by preheating 


in the ball mill. (1,435,930. Nov. 
21, 1922.) 
The Counter-Current Washing of 


Finely Divided Solids—N. C. Christen- 
sen, Salt Lake City, Utah, has patented 
a counter-current washing device. The 
accompanying diagram shows substan- 
tially the principle of the washer. It is 
based on a tray principle, the various 
sections of the tray being either hori- 
zontal, in which case the solid is moved 
toward the center by means of plows, or 
inclined, as in the diagram, in which 
case the solid flows by gravity toward 
the center. The thickened pulp moves 
through a tool then to the next lower 
compartment and meets there an up- 
coming current of liquid. It will be 
noted that the upper tray, onto which 
the mixture of solids and mother liquids 
is first pumped, is separate from the 
rest of the washer and the wash water 
finally overflows at a point just below 
the level of the top tray. This permits 
the separation of the wash liquor from 
the mother liquor, which is frequently 
desirable. The solids then continue to 


settle out of the wash liquor on each of 
the succeeding trays and are washed as 
many times as there are trays. Finally, 
they are discharged from the bottom of 





the washer by means of another over- 
flow trap. The mechanism is in each 
case not overly important and the first 
patent covers merely tht general prin- 
ciple involved. (1,434,089. Oct. 31, 
1922.) 
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German Patents 


For complete specifications of any Ger- 
man patent apply to the German Patent 
Office, 97 Gitschinerstrasse, Berlin, Ger- 


many. 
Blue Vat Dye of the Anthra- 
quinone Series — 1-Mercapto-2-amino 


anthraquinone or salts of 1-mercapto-2- 
amino anthraquinone are condensed with 
1-chloro-2-amino anthraquinone in the 
presence of condensing agents which 
effect condensation at the mercapto- 
group. Hydrogen sulphide is split off 
with formation of N-dihydro-1:2:2':1’- 
anthraquinoneazine, which latter also 
results when salts of 1-mercapto-2- 
amino anthraquinone are heated to a 
high temperature. (Ger. Pat. 357,767, 
which is an addition to German patent 
356,922. E. Kopetchin.) 


Fire-Extinguishing Compounds and 
Detergent Compounds — Chlorinated 
hydrocarbons are acted upon with water 
in Plauson colloid mills or similarly 
operating impact mills, eventually with 
addition of small amounts of protec- 
tive colloids, such as albumens, glue, 
rubber latex, soaps, and of organic 
compounds capable of acting as sol- 
vents for the chlorohydrocarbons and 
water. The addition compounds act as 
dispersing agents. A mixture composed 
of 1 part of a chlorinated hydrocarbon 
and, for instance, 3 parts of water has 
the same fire-extinguishing effect as the 
pure chlorinated hydrocarbons, besides 
being distinguished from the latter by 


a smaller volatility. (Ger. Pat. 358,572. 
Plauson’s Forschungsinstitut, Ham- 
burg.) 


Copper Sulphate From Scrap—Mill 
scrap or similar residues containing Cu 
as such or in form of alloys are roasted 
with chlorides, preferably NaCl (maxi- 
mum 10 per cent), after the manner of 
the chloridizing roasting process as 
applied to sulphide ores, and subse- 
quently treated with sulphuric acid. 
The Cu-containing scrap material is, 
prior to roasting, comminuted together 
with the sodium chloride. When tin- 
containing scrap is subjected to this 
process, small amounts of lime, SiO,, 
Al,O; or their salts are added to the 
materia! to be roasted. (Ger. Pat. 
358,611. S. Hiller.) 


Green Pigments—Nitroso-8-naphthol, 
preferably in form of its bisulphite com- 
pound, is acted upon with ferrous salts, 
preferably in the presence of turkey- 
red oil or similarly acting additions, 
with or without any of the mediums 
ordinarily used in the manufacture of 
lacquers. The formation of these 
mediums may also be caused to take 
place .simultaneously with the produc- 
tion of the green pigment. Valuable 
pigments may also be obtained with a 
ferric salt provided the amount of the 
latter is less than theory requires. 
Ferric acetate gives valuable pigments 
even with the full theoretical amount 
of Fe. The green pigment is remark- 
ably fast to light, water and alkalis, 
and is to be used in the production of 
inks for printing wall paper, books, 


or for lithographic work. (Ger. Pat. 
356,973. Badische Anilin u. Soda 
Fabrik). 
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Condensation Products From Phenols 
and Aldehydes—To the reaction mix- 
ture a catalyst is added consisting of 
those phenols which, in addition to the 
OH-group or groups, contain any basic 
group or groups. The added catalyst, 
such as amino-phenols, methyl- and 
ethylaminophenols, aminonaphthols, hy- 
droxyquinolines, hydroxydiphenylam- 
ines, particularly those aminophenols 
in which the H of the NH; or NH group 
is partly or entirely replaced by an 
alkyl-, aralkyl- or aryl-radicle, react 
with the aldehydes such as CH.O or its 
polymers, furfuraldehyde, acrolein, in 
the same way as the phenols, so that 
they need not subsequently be removed 
from the final reaction product. For 
instance, from C.H,OH, CH.O and 
p-aminophenol, or from C.H;.0OH, fur- 
furaldehyde and p-aminophenol, homo- 
geneous masses are obtained which are 
perfectly free from water and bubbles, 
insoluble and non-fusible, and are 
readily machined. They are particu- 
larly intended for electric insulating 
purposes. (Ger. Pat. 358,195. Felton- 
Guilleaume Carlswerk Actien Gesell- 
schaft, Kéln-Miihlheim.) 


Resinous Condensation Products From 
Cresols and Xylenols—The cresols or 
xylenols are treated with oxygen or air 
in the presence or absence of a catalyst. 
For instance, a current of moist air is 
passed for 10 to 12 hours through 
o-creso! heated to 150 to 170 deg. C. or 
through a phenol-containing crude 
cresol or m-xylenol, in the presence of 
a small amount of manganese dioxide 
or ferric chloride. The phenolic con- 
stitutents unacted upon are driven off 
with steam. The resulting resinous 
material constitutes, according to the 
duration of the oxidation treatment and 
the temperature, when air was used, a 
dark-brown to black mass which is soft, 
hard or brittle. Even those resins 
which are hard at the ordinary tem- 
perature may be melted by application 
of heat. By heating to higher tem- 
peratures the softer products are con- 
verted into highly lustrous, hard and 
brittle resins. The products are soluble 
in dilute NaOH, ether, alcohol, acetone 
and benzol, but practically insoluble in 
dilute Na,CO, solution and in cold tur- 
pentine. The soft resins are also 
readily soluble in fatty oils, such as 
olive oil, whereas the hard resins go 
into solution only after heating or by 
prolonged action of the cold oil. The 
reaction presumably takes place in 
such a manner that at first the alkyl 
groups of the phenols are oxidized, and 
the resulting intermediate reaction 
products yield polymerization products 
either with each other or together or 
with unchanged phenols. (Ger. Pat. 
357,756. Chemische Werke Grenznach 
Aktien-Gesellschaft.) 


Washing and Bleaching Compound— 
Sodium peroxide and sodium bicarbon- 
ate are mixed together with soluble 
glass (sodium silicate) preferably in 
the presence of protective compounds. 
A 30 deg. Bé. water-glass solution is 
mixed with NaO,, and the resulting 
mass is stirred with slightly more than 
the equivalent amount of NaHCO, and 
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the solidified mass is ground and dried. 
The protective compound to be added to 
the water-glass solution may be either 
magnesium or calcium silicate. (Ger. 
Pat. 357,956. Deutsche Gold und 
Silberscheideanstalt vorm. Roessler, 
Frankfurt.) 


Liquid or Soluble Organic Compounds 
From Coal—A coal having a carbon 
content of not more than 85 per cent 
(referred to dry, ash-free substance) is 
subjected to hydrogenation by H. under 
high pressures and high temperatures. 
About 87 per cent of the coal used 
is thus converted into liquid or 
soluble form. No catalyst is used. 
The coal is subjected to pressure and 
heat in an atmosphere of hydrogen in 
the presence of a diluent liquid under 
the reaction conditions, the diluent used 
for the starting material to be hydro- 
genated consisting of high-boiling min- 
eral oils or tar or high-boiling distillates 
or residues obtained therefrom. Due to 
the high-boiling diluent local overhéat- 
ing is excluded, and the reaction prod- 
ucts are brought into solution. About 
88 per cent of the coal is thus brought 
into a liquid or soluble form. (Ger. 
Pats. 299,783 and 303,272. Frederick 
Bergins.) 


Conversion of Natural or Synthetic 
Varieties of Rubber Into Other Varieties 
of Rubber or Into Masses Resembling 
Gutta Percha—The hydrohalogen or 
halogen derivatives of certain kinds of 
rubber are reduced with metals (Zn) in 
a dispersive medium such as CHCIl,, 
C:H.Ch, and, if necessary, the resulting 
masses are washed with water or dilute 
acids. The resulting rubber has more 
or less viscous properties, according to 
the mode of preparation. When ethy- 
lene chloride is the dispersive medium, 
a substance resembling gutta percha is 
obtained. (Ger. Pat. 354,344. Siemens 
& Halske Aktien-Gesellschaft.) 


Process for Protecting Fur and Wool 
From Moth and Other Insects—Animal 
fibers are protected from moth, etc., 
by treatment with the vapor of «-tetra- 
lon (a-tetrahydronaphthaleneketone) or 
mixtures of this with other suitable 
substances. The protective effect of 
a-tetralon is more lasting than that of 
chlorinated aromatic compounds, since 
it is less volatile. a-Tetralon is obtain- 
able as an emulsion in soft soap or in 
the form of a powder, pellets or tables. 
Paper and fabrics may be treated with 
solutions of a-tetralon in petroleum 
spirit of high boiling point. (Ger. Pat. 
357,063. Vereinigte Chemische Fabriken 
J. Norden & Co.) 


Ammonium Sulphate From Crude Cal- 
cium Cyanamide—CaCN, is heated with 
NaHSO, and HO, the residue filtered 
off, and the liquor evaporated. The pro- 
portions of the reacting substances are 
so adjusted that the solution contains 
more than 1.3 parts (preferably 3 
parts) of Na.SO, to 1 part of (NH,).SO,; 
on evaporation the whole of the Na,SO, 
crystallizes out, and by further 
evaporation of the mother liquor, tech- 
nically pure ammonium sulphate is re- 
covered direct. (Ger. Pat. 299,131, Bam- 
bach & Co.) 
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Code of Ethics Adopted 
for Engineers 


Joint Committee of Engineering So- 
cieties Formulates Principles for 
Elevation of Dignity of 
Profession 


Adoption of a code of ethics, govern- 
ing its membership of approximately 
20,000, is announced by the American 
Society of Mechanical Engineers. Ulti- 
mately, it is expected, this code, pre- 
pared by a joint committee of national 
engineering societies, will apply to the 
entire engineering profession, embrac- 
ing more than 200,000 professional en- 
gineers. 

The mechanical engineers are the 
first to adopt the code, according to 
the chairman of the joint committee, 
Prof. A. G. Christie of Johns Hopkins 
University. This action, Professor 
Christie stated, marks an advance in 
engineering ideals, and, in respect to 
the government of its members as a 
whole, places the profession in a posi- 
tion analogous to the professions of 
law and medicine. 

The code commands loyalty to coun- 
try, personal honor, fairness to contrac- 
tors and workers and interest in the 
public welfare. Betrayal of profes- 
sional confidences, undignified or mis- 
leading advertising and questionable 
professional associations and practices 
are prohibited. 


TEXT OF CODE 


The text of the code, as given out by 
John L. Harrington, president of the 
American Society of Mechanical Engi- 
neers, follows: 

“Engineering work has become an 
increasingly important factor in the 
progress of civilization and in the wel- 
fare of the community. The engineer- 
ing profession is held responsible for 
the planning, construction and opera- 
tion of such work and is entitled to 
the position and authority which will 
enable it to discharge this responsibility 
and to render effective service to hu- 
manity. 

“That the dignity of their chosen 
profession may be maintained, it is the 
duty of all engineers to conduct them- 
selves according to the principles of the 
following code of ethics: 

“1. The engineer will carry on his 
professional work in a spirit of fairness 
to employees and contractors, fidelity 
to clients and employers, loyalty to his 
country and devotion to high ideals of 
courtesy and personal honor. 

“2. He will refrain from associating 


himself with or allowing the use of his 
name by an enterprise of questionable 
character. 

“3. He will advertise only in a digni- 
fied manner, being careful to avoid mis- 
leading statements. 

“4. He will regard as confidential any 
information obtained by him as to the 
business affairs and technical methods 
or processes of a client or employer. 

“5. He will inform a client or em- 
ployer of any business connections, 
interest or affiliations which might in- 
fluence his judgment or impair the dis- 
interested quality of his services. 

“6. He will refrain from using any 
improper or questionable methods of 
soliciting professional work and will 
decline to pay or to accept commissions 
for securing such work. 

“7. He will accept compensation, 
financial or otherwise, for a particular 
advice, from one source only, except 
with the full knowledge and consent of 
all interested parties. 

“8. He will not use unfair means to 
win professional advancement or to in- 
jure the chances of another engineer to 
secure and hold employment. 

“9. He will co-operate in upbuilding 
the engineering profession by exchang- 
ing general information and experience 
with his fellow engineers and students 
of engineering and also by contribut- 
ing to work of engineering societies, 
schools of applied science and the tech- 
nical press. 

“10. He will interest himself in the 
public welfare, in behalf of which he 
will be ready to apply his special knowl- 
edge, skill and training for the use 
and benefit of mankind.” 

The joint committee which drew up 
the code was composed as follows: 

American Society of Civil Engineers 
—C. C. Elwell, New Haven, Conn.; 
A. M. Hunt, New York. 

American Institute of Mining and 
Metallurgical Engineers—J. Parke 
Channing and Philip W. Henry, New 
York. 

American Society of Mechanical En- 
gineers—Prof. A. G. Christie, Johns 
Hopkins University, Baltimore; H. J. 
Hinchey, Chicago; Charles T. Main, 
Boston; J. V. Martenis, Minneapolis; 
Robert Sibley, San Francisco. 

American Institute of Electrical En- 
gineers — Prof. Comfort A. Adams, 
Harvard University; C. Paccioli, Pitts- 
field, Mass.; George F. Sever, Toronto; 
Ont.; Le B Stillwell, New York. 

American Society of Heating and 
Ventilating Engineers—Frank T. Chap- 
man and Perry West, New York; S. A. 
Jellett, Philadelphia. 


Reclassification of Federal 
Employees Delayed 


Although several hearings have been 
held by a sub-committee of the Senate 
Appropriations Committee, the final re- 
port on the bill to reclassify the em- 
ployees of the federal government and 
readjust salaries has not been formed 
and in view of the heavy work de- 
volving upon the Appropriations Com- 
mittee because of the annual suppiy 
bills, fears are expressed that the re- 
classification measure will not be 
brought to action on the floor in time 
to assure passage at the present session 
of Congress. Senator Smoot, chair- 
man of the sub-committee in charge of 
the bill, has stated, however, that a 
report may be expected shortly. 

Friends of the reclassification bill are 
dubious of its passage in the present 
Congress, even if a report is forth- 
coming in January, because of the doubt 
over the shape in which the bill will 
appear when it emerges from committee. 


BILL Has HAp STORMY CAREER 


The Civil Service Committee of the 
Senate considered this measure some 
weeks and reported it on Feb. 8 last 
with a recommendation that it be 
passed. Because of the financial fea- 
tures of the bill, it was referred to the 
Appropriations Committee for further 
study. The Civil Service Committee 
made a number of changes in the bill 
from the form in which it was passed 
by the House. While the sessions of the 
sub-committee on appropriations have 
been executive, with a number of gov- 
ernment officials testifying as to their 
ideas, it is generally understood that 
further changes have been seriously 
considered by this committee. Senator 
Smoot himself is the author of another 
reclassification bill which originally 
projected reforms based upon a some- 
what different theory than those con- 
tained in the Lehlbach-Sterling bill, 
which was the basis of the one now 
under consideration. 

It is said that the Appropriations 
Committee has been considering ftrther 
reductions in the number of classes out- 
lined in the bill and that there has 
been serious thought of eliminating 
workers in the field and confining the 
measure to government employees 
within the District of Columbia. Changes 
in title and in relative pay for profes- 
sional and sub-professional workers 


also have been suggested, it is said, 
because these men, especially technical 
workers, are leaving the service in 
increasing numbers. 
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Wisconsin Plans Colloid 
Studies Under Svedberg 


Lecture Courses and Symposium Under 
Swedish Expert Expected to Attract 
Leaders in Field 


The department of chemistry of the 
University of Wisconsin desires to call 
attention to the program for colloid 
chemistry which will be conducted by 
Prof. Thé Svedberg during the com- 
ing semester, commencing Feb. 1, 1923, 
and summer session, commencing June 
25, 1923. 

Prof. Thé Svedberg, of the Uni- 
versity of Upsala, Sweden, will be in 
residence at the university from Feb. 1 
to Aug. 5. He will give two lectures a 
week on the general theory of colloids 
and will direct the experimental re- 
searches of a number of graduate stu- 
dents during the second semester. In 
the summer session the course of lec- 
tures given during the second semester 
will be repeated. Every necessary 
facility will be provided for the suc- 
cessful prosecution of researches. 
Those desiring to work under Professor 
Svedberg’s personal direction, either 
during the second semester or during 
the summer session, should communi- 
cate promptly with Prof. J. H. 
Mathews, since only a limited number 
can be accommodated. The opportunity 
of hearing Professor Svedberg’s lec- 
tures and doing work under his direc- 
tion during the summer session will 
appeal to a great many professors and 
instructors at other educational insti- 
tutions. A considerable number have 
already signified their intention of em- 
bracing this opportunity. 


SEMINARY AND NATIONAL SYMPOSIUM 
PLANNED 


Professor Svedberg will also con- 
duct a seminary in colloid chemistry 
which will meet weekly during the 
second semester. The first half will be 
devoted to general theory and the sec- 
ond to biological applications of colloid 
chemistry. In the latter half of the 
work he will be assisted by Prof. Elmer 
Sevringhaus, of the department of 
physiological chemistry. Admission to 
the seminary will be open to chemis- 
try students who have had a course in 
physical chemistry and who possess at 
least an elementary knowledge of the 
theory of colloids; and to advanced 
workers in the biological sciences. 

From June 12 to 15, inclusive, a 
national symposium on colloid chemis- 
try will be held at Madison to which all 
scientists interested in colloid chemis- 
try are invited. A program of excep- 
tionally interesting papers is now being 
formulated, and definite assurance of 
the attendance of nearly all of the most 
prominent American workers in the col- 
loid field has already been given. 
About twenty papers will be presented 
by the authors in person and there will 
be ample time for thorough discussions. 
These discussions will be led by Pro- 
fessdr Svedberg. More detailed in- 
formation concerning the program of 
papers to be presented will appear in 
these columns later. 
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Fertilizer Manufacturers Confer 
With Agricultural College 
Officials 


Representatives of fertilizer manu- 
facturers conferred with officials of 
agricultural colleges and experiment 
stations from the New England states 
in Boston, Dec. 30. The officials ex- 
plained the soil improvement needs of 
their states and what they are trying 
to accomplish for the benefit of agricul- 
ture. Policies and measures were 
pointed out, whereby fertilizer manu- 
facturers and their salesmen may co- 
operate to better advantage. 

The conference was called on the 
invitation of Prof. S. B. Haskell, 
director of the Massachusetts State 
Experiment Station. Horace Bowker, 
vice-president of the American Agri- 
cultural Chemical Co., was selected as 
head of the fertilizer delegation, which 
included corporation officials, sales man- 
agers and field salesmen. 

The meeting was in connection with 
the convention of the American Asso- 
ciation for the Advancement of Sci- 
ence, which was held in Boston, Dec. 
26 to 30. New England is one of the 
sections where high-analysis com- 
mercial fertilizers have been used to 
the exclusion of the poorer grades, 
owing to the nature of the principal 
crops raised there. 





C.C.N.Y. Offers New Courses 
in Chemistry 


The evening session of the College 
of the City of New York is offering, 
for the first time, courses in potable 
and industrial water and the chemistry 
of commerce in addition to the usual 
courses in chemistry. 

Course 249—“Potable and Industrial 
Water”—deals with the special analyti- 
cal work required for the analysis of 
water and with the interpretation of 
the findings of the analysis. Some 
attention is paid to water bacteriology. 
Prerequisite for this course is quan- 
titative analysis and general bacteri- 
ology. 

Course 269—“Chemistry of Com- 
merce”—deals with the economics of 
the production and disposition of chemi- 
cal products. It treats of the sources 
of raw materials and markets for the 
intermediate and finished product. The 
sources of energy and the conservation 
of waste by the utilization of byproducts 
is considered and the patent laws are 
discussed. Seminar work on the eco- 
nomic history of the development of 
various chemical industries is included. 
A knowledge of applied organic and 
inorganic chemistry is required for 
admission to this course. 

Besides these courses, the regular 
courses in inorganic and organic chem- 
istry, qualitative and quantitative 
analysis and electrochemistry will be 
given, all courses starting about Feb. 
8, 1923. 

Further information may be obtained 
from the director of the evening ses- 
sion, College of the City of New York, 
139th St. and Convent Ave., New York 
City. 
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Customs Official and Coal-Tar 
Men Confer 


Concentrate Efforts on Untangling 
Snarls in Chemical Schedule 
of New Tariff Law 


Manufacturing interests were repre- 
sented at a series of conferences on the 
proposed rules and regulations which 
if adopted will govern the entry of 
dyes under the new tariff law, held at 
the United States Appraiser’s Stores in 
New York, last week. 

Experts from the Bureau of Stand- 
ards, the Treasury Department and the 
Tariff Commission conferred with im- 
porters and their representatives at the 
conferences. Tentative rules were 
drafted, and these are now being sub- 
mitted to all parties interested before 
being forwarded to Washington for ap- 
proval and adoption. 


SNARL IN CRESOL DuTY 


One of the problems with which the 
customs division of the Treasury De- 
partment is wrestling is an apparent 
conflict between the coal-tar products 
paragraph of the dutiable list of the 
new tariff act and the corresponding 
paragraph of the free list. Congress, 
in the “inclusive clause” of the dutiable 
paragraph, created two classifications, 
while only one is specified in the 
free list. 

The specific case arose over imports 
of cresol, an intermediate used in a 
number of medicinal preparations and 
for some other purposes. This product 
is not mentioned by name in the tariff 
act, but falls within the inclusive clause. 

In the paragraph placing a duty on 
intermediates, it is provided that: “All 
distillates of coal tar . .. which on 
being subjected to distillation yield on 


_ the portion distilling below 190 deg. C. 


a quantity of tar acids equal to or 
more than 5 per cent of the original 
distillate, or which, on being subjected 
to distillation, yield in the portion dis- 
tilling below 215 deg. C. a quantity of 
tar acids equal to, or more than, 75 
per cent of the original distillate,” shall 
be dutiable. There are two specifica- 
tions in this classification, either one of 
which apparently would make the prod- 
uct dutiable. 


PROPERTIES OF CRESOL OR SCHEDULE 
Must Be MOopIFIED 


The free list paragraph, however, 
omits the 75 per cent below 215 deg. 
specification and provides that a prod- 
uct which does not yield 5 per cent or 
more of the original distillate below 
190 deg. C. shall be admitted free. 
Cresol does not yield 5 per cent below 
190 deg., but does yield 75 per cent 
below 215 deg. This fact would include 
it in the second specification of the 
dutiable list but inasmuch as this is 
omitted from the free list paragraph 
and below 5 per cent is to be admitted 
free, appraisers are at a loss as to how 
to proceed. 

A number of other coal-tar products 
are said to be in a similar position. A 
decision is not expected in the case for 
several weeks. 
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Opportunities for Research 
in Compiling Critical 
Tables 


Board Encounters Gaps in Available 
Data Which Make Ideal Subjects 
for Theses and Research 


In preparing for publication the data 
on physical properties of chemical sub- 
stances, the editorial staff of Interna- 
tional Critical Tables will find from 
time to time that important physical 
properties of substances of technical 
and scientific importance are missing 
from the literature. As fast as missing 
data of this character come to light, it 
is the policy to formulate research 
problems covering such missing data 
and to endeavor to interest chemists 
and physicists in undertaking the neces- 
sary investigations to supply the re- 
quired data. 

Most of the research problems formu- 
lated in this way will be suitable for 
bachelors’ or masters’ theses and in a 
few instances topics sufficiently broad 
to be suitable for doctors’ theses will 
also be available. Many of them will 
be suitable for experimental problems 
in the ordinary laboratory courses in 
physical chemistry and physics. Thus, 
for example, the laboratory experiment 
covering the determination of solu- 
bility might to advantage deal with 
substances whose solubility is needed 
but is unknown. The average of the 
determinations made by a class of 
students, while not as accurate and 
reliable as the determinations made by 
a skilled investigator, will nevertheless 
be very valuable when they constitute 
the only data available on the subject. 
Moreover, the average student will be 
more interested in a laboratory experi- 
ment the results of which are of actual 
value and worthy of publication than 
he would be in repeating the measure- 
ment of a property of some system 
which has been measured many times 
before. 

PROBLEMS SOUGHT 


International Critical Tables will be 
glad to submit to interested instructors 
in universities and colleges lists of 
problems of this character and to advise 
as far as it can concerning suitable 
apparatus and methods of measurement. 
It may be possible also in some in- 
stances to secure moderate financial 
assistance to aid in the purchase of 
materials and apparatus for investi- 
gators interested in carrying out work 
of this character. The results of such 
work may be published by the investi- 
gator in any appropriate publication 
medium and they should also be re- 
ported in duplicate to the office of 
International Critical Tables on com- 
pletion of the work. 


PROBLEMS Now AVAILABLE 


A number of problems on the follow- 
ing subjects are available at the pres- 
ent date: Heats of combination of 
solid oxides and iron compounds; speci- 
fic heats of brass, solid oxides, steels, 
oils and fats, petroleum products, 
metals, salts, iron compounds, asphalts; 
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latent heats of fusion of brass and 
metals; heat conductivity of steels; 
latent heats of vaporization of _pe- 
troleum products; viscosities of indus- 
trial materials; rates of drying; hydrol- 
ysis of industrial materials; catalysis; 
transpiration of moisture; strength of 
industrial materials; thermal expansion 
of steels and iron compounds; freezing- 
point-solubility diagrams of salts, acids, 
metals in water and soaps; boiling 
points of solutions; solubility of gases 
in molten metals and in water; chemical 
equilibrium; dissociation pressures at 
1,600 deg. C.; electrical conductivity 
of metals and refractories; properties 
of colloidal systems; vapor pressures 
of metals and solutions; specific rota- 
tory power of gliadin; index of re- 
fraction of solids; density of certain 
organic compounds and _ solutions; 
flash points and surface tensions of 
solutions. 





Chicago Chemists Observe 
Pasteur Centennial 


Life and Work of Great French Scien- 
tist Discussed From Many Angles 
at Meeting of Chicago Section 


In commemoration of the Pasteur 
Centennial, the meeting of the Chicago 
section, American Chemical Society, 
held Dec. 15, was devoted to the life 
and work of the great French scientist. 
The address of the evening was deliv- 
ered by Dr. Edwin O. Jordan, head of 
the department of bacteriology and hy- 
giene, University of Chicago. In a 
fascinating manner Dr. Jordan brought 
out the human side of Pasteur. Much 
of the work on the preparation of vac- 
cines was carried out only through Pas- 
teur’s intense determination to seek 
scientific truth, for he was so extremely 
sensitive to suffering in others— 
whether animals or human beings— 
that he experienced mental and physi- 
cal torture during the operations which 
were necessary for the studies. In view 
of this phase of his character, the vio- 
lent attacks made upon him as an in- 
human vivisectionist seem to us ridicu- 
lous and amusing. 

Before the Biologic Group, Dr. Mor- 
ris Fishbein, associate in medical his- 
tory, Rush Medical College, read a very 
interesting paper outlining the develop- 
ment of the Pasteur method of treating 
rabies—from the preliminary work on 
animals until the eventful day when the 
treatment was first applied to a human 
being. The result was successful and 
recognition of the value of the method 
was rapid. It is interesting to note 
that the treatment used today varies 
only in perhaps a few unimportant de- 
tails from that developed by Pasteur. 

Topics discussed before the other 
groups were: “Pasteur and His Work 
With Polarized Light,” W. V. Evans, 
department of chemistry, Northwestern 
University; “Pasteur and the Fermen- 
tation Phase of the Baking Industry,” 
George L. Teller, Columbus Labora- 
tories; “Organic Mercury Compounds,” 
Lyman Chalkley, Jr., Sprague Mem- 
orial Institute. 
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Development Work on Canadian 
Tar Sands 


Further testing of Athabasca tar 
sands in the Canadian west on a prac- 
tical scale is to be carried out during 
the winter at the laboratories of the 
University of Alberta in Edmonton, 
Alta. A report was recently submitted 
to the Advisory Scientific Research 
Council of Alberta by Dr. K. A. Clarke, 
who has been in charge of the experi- 
mental work of separating sand from 
bitumen for the past year or more, and 
the results therein announced were so 
encouraging and satisfactory that it 
was decided to continue along the lines 
already tried out and to make an actual 
test in road paving. 


BITUMEN PAVING MATERIAL 


With the sand brought from the Mc- 
Murray district of Alberta, Dr. Clarke 
will apply the water-separation process 
of extracting the bitumen which he 
has developed, and will in this way ob- 
tain a stock of bitumen which will be 
available for future use as paving 
material. Other materials are excep- 
tionally scarce in this district. Dr. 
Clarke has not had his process patented. 

Dr. S. C. Ells of the federal depart- 
ment of mines, who is considered the 
premier authority in Canada on matters 
pertaining to the bitumen deposits and 
who has made a study of this mineral 
for the past 14 years in the West 
Indies, the United States, France and 
other portions of the European con- 
tinent considers that commercial 
separation does not present greater 
difficulties than many other industrial 
problems which have already been 
solved satisfactorily. In 1913 Dr, Ells 
undertook the first systematic study 
of the McMurray deposits, regarding 
which at that time probably nothing of 
a definite nature was known. Since 
then every outcrop has been examined, 
accurate samples obtained and analyzed 
and topographical mapping of large 
areas completed. During the winter of 
1915, in the face of serious difficulties, 
Dr Ells shipped to Edmonton the first 
large consignment of the McMurray 
sand. Subsequently the engineer as- 
sembled in Edmonton a small plant, and 
designed and laid the first pavements 
in which Canadian tar sands were used 
on a large scale. The signal success 
which marked this work demonstrated 
clearly the value of Alberta tar sands 
as a material for the surfacing of 
streets. 


WATER SEPARATION FEASIBLE 


Subsequently realizing that large 
commercial development would depend 
upon the evolving of a satisfactory 
separation process, Dr. Ells spent 
months in considering the relative 
values of various separation and dis- 
tillation methods. Owing to the war 
this work was not completed, but from 
the preliminary results obtained it ap- 
peared that the uses of heated water 
to which certain inexpensive reagents 
were added afforded the best chance of 
success. 
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Is Public Ready for Broad 
Scope in Technical 
Education? 


President of Columbia Reports Signs 
of Tardy Recognition of Value 
of Fundamentals of Science 
and Humanities 


President Nicholas Murray Butler of 
Columbia University, in his annual re- 
port to the trustees, says that opinion 
is moving in the direction of a policy 
of higher standards of admission and 
instruction in engineering schools. The 
time has come, in Dr. Butler’s opinion, 
to give more special and concentrated 
attention to the advanced and research 
work of the university in the whole 
field of engineering. 

“The line of separation between pure 
and applied science is increasingly 
difficult to discern and maintain,” con- 
tinues Dr. Butler. “The real distinction 
would appear to lie not so much in 
the subject matter as in the spirit with 
which the work of research is car- 
ried on. 

“The applications in industry and in 
commerce of the principles and facts 
which constitute chemistry, physics and 
mechanics, for example, are made pos- 
sible only by reason of a thorough 
understanding of those principles and 
facts. When research in the field of 
natural and experimental science was 
young in the United States, and when 
the dominant motive and interest of 
the people were largely material, it was 
perhaps not difficult to distinguish 
between what came to be called the 
field of pure science and that of applied 
science. Conditions have, however, 
sharply changed during the past gen- 
eration, and the intermingling of the 
two is very considerable, even if it be 
not complete. 


PLACE OF FUNDAMENTALS IN CURRICULA 


“The policy of Columbia University 
in accepting 8 years ago the recom- 
mendation of the faculty of applied 
science to elevate the standard of ad- 
mission to the Schools of Mines, Engi- 
neering and Chemistry, and to turn 
those schools definitely to the task of 
training leaders of the engineering pro- 
fession and research workers, has re- 
sulted in greatly reducing the enroll- 
ment of students, and has left several 
departments of instruction overequipped 
for the work which they have to do, 
at least during the period when the 
new policy is establishing itself. 

“There are signs that opinion is mov- 
ing in the direction of the policy that 
was adopted 8 years ago. The dean 
of the faculty of applied science points 
out in his report that the importance 
attached here at Columbia to the 
humanities and to fundamental scien- 
tific studies as the basis of an advanced 
technical or professional training is in- 
creasing'y recognized elsewhere. 


MERIT OF LONGER COURSES 
“A group of representatives of the 
most important engineering schools in 
the Middle Western states have unani- 
mously approved a 5-year program of 
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study for engineering students, with 
a view to giving the time gained to the 
study of the humanities and funda- 
mental scientific subjects. Whether 
the program of engineering study be 
one of 5 years or 6 years is probably 
of less importance than its content and 
the possibility of the fundamental in- 
struction being given by a large num- 
ber of colleges and scientific schools, 
many of whose students would naturally 
transfer to Columbia to complete their 
engineering course. 

“That there is ground for careful 
examination of all that relates to the 
program of study in the Schools of 
Mines, Engineering and Chemistry is 
obvious, and steps are taken to make 
that examination in the broadest way 
possible and with complete sympathy 
for the ideals which the university has 
set up.” 





Civil Service Openings 

The United States Civil Servige 
Commission announces open competitive 
examinations for laboratory assistant, 
junior grade and senior aid, and for 
junior chemist. The examinations will 
be held throughout the United States 
on Feb. 14 to fill vacancies in the 
Bureau of Standards, Department of 
Commerce, Washington, D. C. The 
entrance salary for laboratory assistant, 
junior grade, is $1,000 a year, plus 
the increase of $20 a month granted 
by Congress; for senior aid, $900 a 
year, for junior chemists $1,200 to 
$1,800, also plus the increase. The 
written examination consists of physics 
and chemistry, mathematics (through 
trigonometry) and mechanical drawing. 
The element of education and experience 
is weighted at 50 per cent. 

The Bureau of Standards covers a 
wide field of work in physics, chem- 
istry, engineering and industrial tech- 
nology, and offers unparalleled oppor- 
tunity for the study of a profession. 

Full information and application 
blanks may be obtained from the 
United States Civil Service Commis- 
sion, Washington, D. C., or secretary 
of the Board of U. S. Civil Service 
Examiners at the post office or custom 
house in any city. 





Improved Service Arranged in 
Distribution of Fertilizer 
Statistics 

The Bureau of the Census has agreed 
to the proposal of the National Fertil- 
izer Association that the census of sul- 
phuric acid and of acid phosphate be 
taken as of Jan. 1, rather than as of 
Nov. 30. The later date will permit 
the compilation of much more repre- 
sentative figures, it is contended. The 
association also pointed out the in- 
creased worth of the figures if there is 
no delay in making them public. In 
that connection the bureau is in a posi- 
tion, it was stated, to make the figures 
available forty-eight hours after the 
last return has been received. The 
fertilizer association is co-operating in 
an effort to obtain prompt answers to 
the questionnaire and a high percent- 
age of responses. 
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Copper and Brass Research Asso- 
ciation Summarizes First 
Year’s Activity 

In connection with the conclusion of 
the first full year of the Copper and 
Brass Research Association’s activity 
as an unincorporated, voluntary organiz- 
ation of the brass and copper industries 
R. L. Agassiz, president of the Calumet 
& Hecla Mining Co., who is president of 
the association, said, at the meeting on 
Dec. 5: 

“The research and educational work 
of the Copper and Brass Research Asso- 
ciation has played an important part in 
the rapid growth of consumption of 
brass and copper during the past year 
—for, despite uncertain business condi- 
tions, copper consumption in this coun- 
try is now substantially greater than in 
pre-war years. Having digested an un- 
precedented quantity of war-time scrap 
metal, the industry, is now in a strong 
position. 

“Our plan is to provide through the 
instrumentality of the Copper and Brass 
Research Association a technical and 
advisory service which may be freely 
called upon by users of our metals—-a 
service which no one copper or brass 
producer or manufacturer could reason- 
ably be expected to undertake alone. 

Officers for the coming year were 
elected as follows: President, R. L. 
Agassiz; vice-presidents, C. F. Kelley, 
F. S. Chase, E. J. Rowland, Walter 
Douglas and U. T. Hungerford; treas- 
urer, Stephen Birch; secretary, G. A. 
Sloan; and manager, William A. Willis. 





Fertilizer Association Plans 
Annual Convention 

With the idea of making its annual 
convention one of the features of next 
year’s work, the National Fertilizer 
Association already is taking steps to 
that end. The executive committee of 
the association has fixed the time of 
the convention for the week of June 10. 
It will be held at White Sulphur Springs. 
Particular attention is to be given at 
this convention to the whole subject of 
cost accounting. 

The executive committee at its meet- 
ing considered that portion of the re- 
port which the uniform cost-accounting 
committee has completed. At the same 
meeting John I. Tierney, the Washing- 
ton representative of the association, 
reviewed the car and traffic situations. 


Philadelphia Chemical Club Plans 
Course for Salesmen 


The Philadelphia Chemical Club is 
perfecting plans for a course of in- 
struction in chemistry for chemical 
salesmen, covering primarily a compre- 
hensive series of lectures of practical 
value to men selling chemical products 
of various kinds. A committee was 
appointed to arrange for the proposed 
course, developing the important de- 
tails and topics for lectures. Officers 
of the society elected for the coming 
year are: John H. Stutt, Jr., president; 
F. S. Havens, vice-president; W. H. 
Davis, secretary; and W. J. Thorne, 
treasurer. 
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Chemistry Fundamental 
to National Defense 


Assistant Secretary of War Recognizes 
Importance of Industry to Welfare 
of Country in War or Peace 


Assistant Secretary of War Wain- 
wright, in a recent issue of the United 
States Army Recruiting News, recog- 
nizes the fundamental importance of 
the chemical industry to the national 
defense. This evidence of growing ap- 
preciation of the value of a highly de- 
veloped chemical industry and chemical 
research is of special interest in view 
of Mr. Wainwright’s recent action in 
appointing an advisory board of chemi- 
cal engineers from the industry. 

“Being charged as I am by law with 
the responsibility of making adequate 
provision for the mobilization of mate- 
rial and industrial organizations essen- 
tial to wartime needs,” says Mr. Wain- 
wright, “I have taken certain steps 
which may be interesting to describe 
briefly to you. The War Department 
exists in time of peace largely for pro- 
viding for the defense of the country 
in time of need. Therefore it is neces- 
sary in time of peace to make plans 
for war. I am therefore giving a great 
deal of attention to planning how to 
utilize the commercial industries of the 
country to best advantage in time of 
war. 


ALL WARFARE “CHEMICAL” 


“As Assistant Secretary of War I am 
charged by law with the ‘supervision 
of procurement of all military supplies 
and all other business of the War 
Department pertaining thereto and the 
assurance of adequate provision for the 
mobilization of material and industrial 
organizations to wartime needs.’ This 
responsibility makes the ‘relations of 
the chemical industry to national de- 
fense’ of paramount interest to me. The 
requirements of the War Department in 
time of war for material produced di- 
rectly or indirectly by the chemical in- 
dustry of this country are stupendous 
in size and multitudinous in range. 

“There has been a popular use in the 
last few years of the term ‘chemical 
warfare’ as pertaining solely to the use 
of poison gases and other gaseous mate- 
rials. Practically all modern warfare is 
‘chemical warfare.’ Chemistry is just 
as seriously involved in high explosive 
ammunition, in shrapnel and in high 
explosive drop bombs as it is in poison 
gas. The manufacture of smokeless 
powder and high explosives, of which 
hundreds of millions of pounds are used 
in a year in modern warfare, are chemi- 
cal processes involving chemically 
educated people, chemical facilities and 
chemical principles. 


IMPORTANCE IN MUNITIONS 


“In fact, the most important con- 
tribution of chemical industry is its 
contribution toward the supply of muni- 
tions, and therefore I shall touch more 
fully upon that. particular phase than 
any other. We have had it impressed 
upon us by the last war that munitions 
are the controlling factor in exerting 


a nation’s maximum effort in combat. 
Man power can be mobilized and trained 
and placed in the field almost a year 
before the necessary munitions can be 
manufactured and supplied to them. 
Therefore, it becomes of paramount im- 
portance to the War Department to 
utilize every industry to assist in ex- 
pediting munitions production.” 





New Denaturing Formula 
for Motor Fuel Alcohol 


Approval of Gasoline as Denaturant 
Should Reduce Cost of Product 
to Compete With Gasoline 


A new formula for the marketing of 
ethyl alcohol for use as a motor fuel 
has been approved by the prohibition 
unit of the Treasury Department. 
Manufacturers of industrial alcohol be- 
lieve it will reduce the cost of the blend 
to a point where it may be sold in com- 
petition with gasoline and thus enlarge 
the field of their product. 

The formula is simple, being merely 
one part of gasoline, of specified grade, 
to 100 parts of alcohol, the gasoline 
rendering the blend unfit for human 
consumption. Heretofore, the princi- 
pal formula for industrial alcohol for 
use as a motor fuel has been 95 per 
cent alcohol blended with 5 per cent 
benzol, ether and alcohol. 

The quantity of alcohol used as a 
motor fuel in the United States at 
present is small, but considerable was 
used during the war, although it is 
said that alcohol is used more than 
gasoline in Hawaii. The new formula 
was evolved by an industrial alcohol 
manufacturer who foresees that the in- 
creasing consumption of gasoline is cre- 
ating an inviting field for a competitive 
motor fuel. 

The new formula, drawn by Dr. 
J. M. Doran, head of the industrial al- 
cohol division of the prohibition unit, 
and signed by D. H. Blair as commis- 
sioner of internal revenue, follows: 


The following formula, to be known 
as specially enatured alcohol For- 
mula No. 28-A, is hereby authorized 
for use in the manufacture of motor 
fuels: 

To every 100 gal. of ethyl alcohol of 
not less than 198 deg. proof add 1 gal. 
of gasoline of the quality § specified 
below : 

Volatility and_ distillation range: 
When 5 per cent of the sample has been 
recovered in the graduated receiver, the 
thermometer shall not read more than 
65 deg. C. nor less than 50 deg. C. 
When 50 per cent has been recovered 
in the receiver, the thermometer shall 
not read more than 95 = c 

The distillation test above outlined 
shall be made in the apparatus and in 
the manner described in Navy Depart- 
ment Specifications 7GI, dated Oct. 2, 
1922, particularly referring to Grade A, 
fighting aviation gasoline. 


The blending must be at the point 
of manufacture. 


Distribution of Fertilizer 
in Pennsylvania 

The Bureau of Chemistry of the 
Department of Agriculture of the Com- 
monwealth of Pennsylvania has issued 
a report showing a distribution of 325,- 
000 tons of fertilizer and 275,000 tons 
of agricultural lime among the farmers 
of the state in 1921, with an approxi- 
mate gross value of $12,000,000. 
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Paper Industries Show 
Scheduled for Spring 


Grand Central Palace Will Be Scene 
of Newest Addition to Indus- 
trial Expositions 


A new venture, of particular inter- 
est to the pulp and paper industry, is 
announced by the International Exposi- 
tion Co., which will conduct a “Paper 
Industries Exposition” in the Grand 
Central Palace, New York, during the 
week of April 9, 1923. The executive 
committee of the American Paper and 
Pulp Association recently came to the 
conclusion that such a project would be 
well received by the industry and voted 
to support the undertaking. Accord- 
ingly, the International Exposition Co. 
is planning a “paper show” along the 
same lines as the chemical and other 
expositions, which have become insti- 
tutions. The time was chosen so that 
the exposition would be held during the 
same week as the meeting of the Ameri- 
can Paper and Pulp Association, the 
National Paper Trade Association and 
other associations of the paper indus- 
try. 

The exposition will tell the complete 
story of paper, starting from the forest 
and the measures used to prevent 
waste, to encourage reforestration of 
cut-over lands to insure a supply of 
paper raw material for the future, the 
handling of the raw materials entering 
into paper, through the machinery 
with auxiliary apparatus and instru- 
ments with which the finished paper is 
made and the various products there- 
from. Among the latter will be shown 
the newest products of the paper 
maker and converter. 

A committee has been organized for 
the exposition, comprising organized 
and unorganized groups of paper man- 
ufacturers, the trade publications, edu- 
cational institutions, engineers and 
manufacturers of paper machinery. The 
committee comprises: Hugh P. Baker, 
secretary American Paper and Pulp 
Association; H. J. Berger, Editor 
Paper Trade Journal; Charles N. Bick- 


_nell, president National Paper Trade 


Association; F. D. Cowdery, Albany 
Felt Co.; Joseph L. Fearing, Interna- 
tional Paper Co. of Chicago; Hardy S. 
Ferguson, paper mill engineer; E. B. 
Fritz, publisher of Paper Industry; 
Phil A. Howard, president American 
Paper Merchants; C. W. Hurtubis, 
Hammermill Paper Co.; Thomas J. 
Keenan, editor of Paper; Ralph H. 
McKee, Columbia University; John H. 
O’Connell, president American Pulp 
and Paper Mills Superintendents’ Asso- 
ciation; Frank W. Power, National 
Paper Trade Association; L. D. Post, 
publisher of Paper Mill; Walter J. Ray- 
bold, president American Paper and 
Pulp Association; George W. Sisson, 
Jr., Racquette River Paper Co.; E. C. 
Spear, Cheney Bigelow Wire Works; 
Tom Walden, editor of U. S. Paper 


Maker; George E. Williamson, presi- 
dent Technical Association, Pulp and 
Paper Industry; Louis E. Wise, N. Y. 
State College of Forestry; Fred W. 
Payne and Charles F. Roth, managers. 
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Calcium Arsenate Supply 
Adequate 


Federal Inquiry Believed to Have Es- 
tablished Absence of Corner 
in Arsenic 

Ample calcium arsenate will be 
available by the time it is needed for 
use in boll weevil control next summer. 
This is understood to be the finding of 
the representatives of the interested 
bureaus who made an intensive study 
of the situation in response to a Con- 
gressional resolution. The report prob- 
ably will go to Congress before the end 
of January. 

The shortage of calcium arsenate in 
1922 resulted in the loss of cotton which 
could have been marketed for sums 
variously estimated from $5,000,000 to 
$100,000,000. As a result there is 
strong pressure on the federal bureaus 
concerned with the production, use and 
manufacture of arsenic and its com- 
pounds. An effort will be made to pre- 
vent a recurrence of such a shortage. 
The studies which have been made by 
the government’s specialists indicate 
that unusual combinations of circum- 
stances prevented a correct estimate of 
the 1922 demand for the poisons of 
which arsenic is the base. 


SHORTAGE DuE TO SUPPLY AND DEMAND 


There is no tendency to attach blame 
to the manufacturers of these products. 
There is no evidence that there was any 
concerted effort to advance prices. The 
fact that the 1921 demand for these 
materials was abnormally small left 
large stocks at the close of that year. 
With these stocks on hand, producers 
naturally did not enter into large out- 
put for 1922. Their failure to make 
contracts caused the price to slump to 
the point where it no longer was profit- 
able for the smelters to refine their 
gray arsenic. The demand which wiped 
out the stocks came suddenly, with the 
result that production could not be 
brought quickly to the point necessary 
to supply the demand. It is believed 
that conclusions along these lines will 
be laid before Congress. It is prob- 
able that the prediction will be made 
that ample supplies of calcium arse- 
nate, lead arsenate and paris green will 
be available to the cotton, fruit and 
truck growers, respectively, in time for 
their 1923 crops. 





Countervailing Duties Fixed for 
Canadian Chemical Imports 


The Treasury Department has de- 
clared countervailing duties on several 
chemicals when imported from Canada, 
to equalize the difference between the 
rates named in the new United States 
tariff and the corresponding duties 
imposed by the Canadian tariff on im- 
ports from this country. These rates 
are: calcium acetate, crude; calcium 
nitrate, cyanamide or lime nitrogen, 
174 per cent ad valorem, unless they 
are to be used as fertilizers, when they 
are entitled to entry at 10 per cent ad 
valorem. 


U. S. Sulphur Producers Make 
Bid for Export Trade 


That the sulphur producers of the 
United States intend to become even a 
greater factor in the world market is 
indicated by the formation of the Sul- 
phur Export Corporation. The Union 
Sulphur Co., the Freeport Sulphur Co. 
and the Texas Gulf Sulphur Co. are 
members of the association, as are the 
following individuals: Henry Whiton, 








See 


CHEMICAL AND METALLURGICAL ENGINEERING 39 


Clarence A. Snider, Eric P. Swenson, 
S. Magnus Swenson, Walter H. Ald- 
ridge and Wilbur Judson. Mr. Snider 
is president of the corporation, S. Mag- 
nus Swenson is vice-president, James 
T. Kilbreth secretary, and Charles W. 
Kemmler treasurer. All of the indi- 
viduals mentioned reside in New York. 
Sulphur to the extent of $30,000,000 
was shipped from American mines in 
1920. During that year the exports of 
sulphur were valued at $8,994,350. 
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Prof. E. C. BINGHAM, Lafayette 
College, has been elected chairman of 
the Lehigh Valley (Pa.) section of the 
American Chemical Society, Allentown. 
Dr. C. WITMER has been elected vice- 
chairman; Dr. A. BOGUE secretary and 
treasurer; and JOHN T. LITTLE coun- 
cilor. 

C. L. BRYDEN spoke on “Filters and 
Filtration” at the Gayley Chemical 
Laboratory of Lafayette College, 
Dec. 14. 

W. D. CoLLiIns spoke before a joint 
meeting of Committee C-7 of the 
A.S.T.M. and Philadelphia section of 
the- American Chemical Society on 
Nov. 17. His topic was “Hardness of 
Large Public Water Supplies in the 
United States.” 

CHARLES C. CONCANNON, acting 
chief, chemical division, Bureau of 
Foreign and Domestic Commerce, 
Washington, D. C., was in New York 
City conferring with representatives of 
the chemical industry during the week 
of Dec. 25. 

Dr. Epwarp C. FRANKLIN, professor 
of organic chemistry of Leland Stan- 
ford Junior University, has been 
elected president of the American 
Chemical Society, succeeding Dr. Ed- 
gar F. Smith, of the University of 
Pennsylvania. 

E. B. GERMAIN has been elected 

president of the Dunlop Tire & Rubber 
Corporation of America, with local 
plant on the River Road, Buffalo, 
N. Y. 
“Dr. ARTHUR A. HAMERSCHLAG has 
been elected president of the Research 
Corporation, vice Elon H. Hooker, re- 
signed. 

G. OENSLAGER, of the B. F. Goodrich 
Co., addressed the Cleveland section of 
the American Chemical Society, Dec. 
27, on “The Rubber Plantation Indus- 
try in the Far East and the Prepara- 
tion of Rubber.” 

CLARENCE W. POTTEIGER, of Reading, 
Pa., formerly city chemist and assis- 
tant engineer in the State Department 
of Health, engineering division, has 
been appointed secretary of the State 
Engineering Board, Harrisburg. 

RICHARD PENFIELD, formerly chief 
engineer in the research department of 
The Barrett Co., has recently joined 
the engineering force of the Grasselli 
Chemical Co. at Cleveland. 

Avucust Staupt, president of the 


Perth Amboy Tile Works, Inc., Perth 
Amboy, N. J., has been elected presi- 
dent of the local New Jersey Clay 
Miners’ & Manufacturers’ Association. 

Prof. THE SVEDBERG, of the Uni- 
versity of Upsala, will be in residence 
at the University of Wisconsin from 
Feb. 1 to Aug. 5, 1923. He will give a 
course of lectures on the general theory 
of colloids and will direct the experi- 
mental researches of graduate stu- 
dents. . 

GEORGE H. TABER, JR., has resigned 
as president of the Sinclair Crude Oil 
Purchasing Co., Philadelphia, Pa., to 
take active charge of the new oil re- 
finery now in course of construction at 
Marcus Hook, Pa., for the parent or- 
ganization, the Sinclair Refining Co. 

JOHN Morris WEiss, until recently 
director of development of The Barrett 
Co., and CHARLES RAYMOND Downs, for- 
merly chief chemist of The Barrett Co. 
and more recently engaged in special 
plant development work at the Buffalo 
plant of the National Aniline & Chemi- 
cal Co., have formed a partnership as 
consulting chemists and chemical engi- 
neers under the name of Weiss & 
Downs. They have taken an office in 
the Chemists’ Building, 50 East 41st 
St., New York City, and will shortly 
have laboratory facilities available 
there. Both of them are known for 
their inventions in the fields of coal- 
tar products, synthetic organic chemi- 
cals and catalysis. Recently they re- 
ceived an award of the Howard N. 
Potts gold medal from the Franklin 
Institute for the production of maleic 


acid by the catalytic oxidation of ben- 
zene. 

















HERBERT H. Hewitt, founder and 
president of the Hewitt Rubber Co., 
Buffalo, N. Y., died at his home Dec. 19, 
aged 67 years. 

Frep A. MARSH, general purchasing 
agent of the Link-Belt Co., died Dec. 11, 
at the age of 52, at his home in Chi- 
cago. Mr. Marsh was a member of 
the Link-Belt organization for over 33 
years and was one of the organizers of 
the Purchasing Agents Association of 
Chicago, serving as its first president. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 


A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 














Business Conditions in 1922 and the 
New Year’s Prospects 


Volume of Production During the 


Past Year Has Been Satisfactory, 


Although Not Always Profitable—Outlook for 1923 Is for Greater 
Stability and Continued Activity 


OOKING BACK over 1922, the re- 
viewer cannot help but be impressed 

by the substantial gains which have 
been made in the general business situ- 
ation. Following the drastic deflation 
of 1920 and the subsequent depression, 
it was necessary for business to undergo 
many fundamental readjustments. And 
it was these changes that characterized 
1921 and the early part of the year 
just passed. But as the stocks of raw 
materials and finished products which 
had piled up during 1921 began to dis- 
appear with the first approach of busi- 
ness revival, a very insistent demand 
for production was developed. At first 
affecting only the J 
more basic indus- 





tries, this demand 


iron and steel industry increased its 
output from 60 to 70 per cent over 1921, 
non-ferrous metals from 50 to 95 per 
cent, petroleum 15 per cent, coke 40 
per cent, paper 20 to 30 per cent, rub- 
ber 40 per cent, automobiles 50 per 
cent, building construction 50 per cent, 
lumber 35 per cent, brick 50 per cent, 
cement 15 per cent, leather 20 per cent, 
sugar 45 per cent, and meats about 5 
per cent. Agricultural receipts were 
in general higher than in 1921. The 
only declines of outstanding importance 
were 7 per cent in bituminous coal and 
47 per cent in anthracite. 

The adjusted index for the volume of 





“Chem. & Met.” Weighted 
Index of Chemical Prices 


Base = 100 for 1913-14 


January, 1922 
January, 1921 
January, 1920 
April, 1918 (high) 
April, 1921 (low) 


The sharp advance in this week’s 
index number is attributable chiefly 
to the rise in the price of cottonseed 
oil and bleaching powder—two of the 
most important commodities on the 
list. Slightly lower prices were noted 
for glycerine and citric acid. 











was 117.6, the highest in nearly 3 years. 
The leather index was 106.8 coincident 
with the greatest activity since the mid- 
dle of 1919. With the lower prices for 
hides and the relatively stable leather 
market, the tanner’s margin of profit 
has been materially improved. 
Employment conditions, perhaps bet- 





ter than any other 
factor, indicate the 
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into the new year. 

The improvement 
during 1922 was 
made in the face 
of labor troubles of 
unprecedented severity, of a discourag- 
ing lack of favorable developments 
abroad and of a serious maladjustment 
of commodity prices that drastically 
curtailed the buying power of the coun- 
try. With these obstacles largely re- 
moved, however, and a comparative 
stability attained both in production 
and distribution, the new year brings 
with it every prospect for further im- 
provement both as regards volume of 
business and the margin of profit in its 
operation. 


Some COMPARISONS WITH 1921 


12345367890 
1919 


Production of manufactured com- 
modities in 1922 was about 50 per cent 
greater than in 1921, according to fig- 
ures compiled by the Department of 
Commerce. Textile mills were about 20 
per cent more active than in 1921, the 
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Copyrighted by Harvard Unirersity 
FIG. 1—ADJUSTED INDEX OF THE VOLUME OF MANUFACTURE 


OF BASIC COMMODITIES 


manufacture, which is compiled monthly 
by the Harvard Economic Service, stood 
at 99.7 for October, 1922, an increase of 
6.3 over September and the highest 
point reached since September, 1920. 
This rise in the general index, it was 
pointed out, was due primarily to an 
increase among the industries produc- 
ing basic commodities. Thus the Har- 
vard index of basic commodities, which 
is shown in Fig. 1, rose from 97.3 in 
September ‘to 102.8 in October, the 
highest figure reached since June, 1920. 
The prediction is made that further 
expansion is to be expected during the 
first half of 1923. 

It is interesting to note that textiles 
and leather, two industries that are 
numbered among the largest consumers 
of chemicals, are now showing record 
activity. Thus for textiles the index 











partment of Labor 
are among 43 man- 
ufacturing indus- 
tries and employ 
1,556,537 persons. 
For each month since August there 
has been an increase over the preced- 
ing month. In November increases in 
the total number of employees were 
shown in 31 of the 43 industries. In 
the 42 establishments that produce 
chemicals there was a gain of 3.5 
per cent in the number of em- 
ployees and of 1.7 percent in the 
amount of the payroll. Among other 
Chem & Met. industries to show gains 
are the following: Glass 5.7 per cent 
in number and 8.6 per cent in amount, 
iron and steel 2.4 and 8.0 per cent, 
leather 2.8 and 3.8 per cent, pulp and 
paper 1.1 and 1.0 per cent and petro- 
leum 3.4 and —5.2 per cent (a de- 
crease). 

Wholesale prices have made a grad- 
ual rise in 1922 and the index number 
of the Department of Labor is over 10 
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per cent greater than a year ago. Farm 
products and metals had the greatest 
relative gains. The index numbers of 
Dun’s and Bradstreet’s showed larger, 
increases during the year, the former 
rising 13 per cent and the latter 21 
per cent. 

An increase during November from 
154 to 156 in the “all commodities” in- 
dex of the Bureau of Labor Statistics 
brings this figure to the highest level 
since February, 1921, as will be noted 
in the accompanying chart (Fig. 2). 
This price curve has shown a tendency 
to flatten out in recent months and it 
is this apparent stability that has most 
favorably affected business. 


CHEMICAL PRICES 


Chemical prices, on the other hand, 
have followed a somewhat less regular 
course. After paralleling the general 
curve in its precipitous drop during the 
first 5 months of 1921, the Chem. & 
Met. weighted index of chemical prices 
showed a reaction to fairly high levels 
until October. Another slump, however, 
which reached its low point in Febru- 
ary, 1922, brought the index number 
down almost to the previous low point 
in May, 1921. 

From January until June of the pres- 
ent year there was a rapid improve- 
ment, but this was directly followed by 
a decline during the summer months of 
over 10 points. The greater industrial 
activity that began in October and to 
some extent the passage of the new 
tariff on Sept. 21 have been largely re- 
sponsible for the sharp advances that 
have resulted in an increase of 17 points 
since Oct. 1. The trend is clearly shown 
in Fig. 2, in which chemical prices are 
compared with those of all commodities. 
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FIG. 2—THE TREND OF WHOLESALE PRICES IN 1921 AND 1922 





The Chemical and Allied Markets in 1922 


Higher Prices and a More Stable Market Are the Features of a Review 
of the Year’s Activity Among the Sellers of Chemicals 
and Related Materials 


T THE CLOSE of 1922 the entire 

chemical list, with the exception of 
a few commodities of minor importance, 
were at much higher levels than at the 
beginning of the year. Although busi- 
ness in general was not up to the ex- 
pectations of most of the producers, the 
market was more stabilized and prices 
throughout were well sustained. 

The most important features of the 
year were the sharp advance of all 
wood chemicals and solvents and the 
rise in insecticide prices. Methanol, 
quoted at 61c. per gal. in January, was 


advanced to $1.23 in December. This 
advance affected all acetates and most 
of the solvents. Calcium acetate ad- 
vanced from $1.75 per 100 lb. to $3.50. 
Formaldehyde, quoted at 104c. in Janu- 
ary, was steadily advanced to 16c. per 
lb. in December. Fusel oil showed a 
gain of $1 per gal. for the year. Prices 
opened at $2.50 and closed at $3.50 per 
gal. Amyl acetate was also advanced 
from $2 per gal. to $2.80. Glacial 
acetic acid showed a gain of 3c. per lb. 
for the year. All other grades were 
advanced on the same basis. 








COMPARISON OF THE AVERAGE MONTHLY PRICES IN THE NEW YORK MARKET FOR 45 IMPORTANT CHEMICALS 


Article Unit 
Aestionsid, glagial.... .. 6... cece cess Lb. 
Muriatic acid, 20 deg ERA CR . 100)b 
Nitric acid, 460 yi Lb. 
re Eres 4» x welled i da'e adie is Lb. 
Sulphuric acid, 66 - oP Re EE EN Ton 
Acetate of lead... .. ey Se 2 ee ane Lb. 
Ammonia alum lump Se OT eae. oe Lb. 
Aluminum suihete, ironfree...... Lb. 
Sal ammoniac, white gran.................. Lb. 
Ammonium sulphate...................... 100 lb. 
en Ce wiics aalaws duns note e 6s Gal. 
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A a es ong a Kans side xbeks « Lb. 
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1.25 1.15 1.15 1.10 1.10 1.10 
064 =. 064 06; .06 06 06 
14 .14 .t .14 134 14 
16.50 16.00 16.00 17.00 15.50 15.00 
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Arsenic was the most outstanding 
single commodity of the entire list. 
Prices showed very little change during 
the first 6 months, but September im- 
portations were unusually small and the 
demand from the agricultural industry 
increased considerably. Domestic pro- 
ducers tried hard to keep prices within 
the reach of consumers, but speculative 
interests advanced quotations to lé6c. 
per lb. There seems to be very little 
relief in sight and higher prices are 
quite probable for 1923. Lead arsenate 
was advanced in sympathy with the 
arsenic scarcity and prices showed a 
gain of 8c. per lb. January figures were 
around 15c. per lb. They declined to 
13c. in July and closed the year at 21c. 
per lb. Prussiates showed a strong 
tendency, especially in the potash 
group. Yellow prussiate of potash was 
quoted at 24c. in January and continu- 
ally advanced to 38c. per lb. Red prus- 
siate opened the year at 30c. per Ib. 
and rose to 92c. per lb. at the close. 

The alkali market for export was a 
complete disappointment to producers. 
The only relief was the very active de- 
mand for domestic consumption. Alkali 
prices showed little variance for the 
year, with January figures at $3.25 per 
100 Ib. and December prices at $3.50 
for caustic soda. Soda ash held at $1.75 
per 100 Ib. throughout. Bleaching 
powder became quite active during the 
past 2 months and producers reported 
a heavily sold up market at the works. 
Prices are due for a rise early in 1923, 
in view of the strong demand and the 
pronounced scarcity. 


Article 
Benzene, c.p.. 
Cresylic oa 95-97% 
Dip oil, 
Solvent ps. OR water, white 
Toluene, water, white 


Phebalic anhydride. . 
Salicyclic acid, tech... 
Alpha thylamine 
Aniline o1 

Aniline salt. . 
Anthracene, 80%. . 
Bensaldehyde, U.S.P. 
Benszoate of soda, U.S.P. 
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Diethylaniline. 
imethylaniline 
Dinitrophenol.... 
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Toluidine, mixed 


Qastor oll, 4 AA, in bbis.. 
oil, in bbis.. 
Sqesenes of. Ceylon rade in bble.. 


= , crude, in b 
oil, — tank cars, 
f.0.b. mill. . 
oil, summer ‘yellow. . ; 
Ligaeed of. raw, in bbl., domestic. . 
Palm oil, lagos. 
Pean < crude, tank cars, f.o.b. 


‘oil, refined, in’ bbls 
Soya bean oil, im bbie., N. Y....... 
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Contract Prices for Bleach are Advanced by the 
Principal Producers 


Holidays and Inventory Period, However, Are Responsible for a General 
Lack of Buying Interest in the New York Chemical Market 


HE chemical market in New York 

City during the past week has been 
quite inactive, due to the intervening 
holidays and the inventory period. Pro- 
ducers of bleaching powder, however, 
announced an advance for contracts 
and future shipments and reported a 
well sold up condition at the works. 
Second hands have not shown an eager 
desire to dispose of any stocks and 
buyers have found some difficulty in 
locating round quantities. Manufac- 
turers of alkalis and heavy acids re- 
ported a satisfactory volume of con- 
tract business for 1923 and were quite 
optimistic regarding business condi- 
tions for the new year. Arsenic still 
remains the bright spot of the market, 
with spot supplies practically extinct. 
Formaldehyde prices are being well sus- 
tained at recent levels. Prussiates have 
shown a tendency to ease off and both 
the potash and soda were fractionally 
lower. Barium chloride, caustic potash, 
permanganate of potash and copper 
sulphate were somewhat firmer at 
slightly higher levels. 


HicH Spots OF THE MARKET 


Arsenic — Spot transactions were 
quite scarce due to the limited stocks. 
Futures were quoted at 15@15i4c. per Ib. 
January delivery. The general range, 
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however, was around 16@16ic. per Ib. 

Bleaching Powder—Producers an- 
nounced an increase due to the strong 
demand and scarcity of stocks. Prices 
range around $2 per 100 lb., f.o.b. 
works, large drums, for futures and 
contracts. Spot quotations were heard 
at $2.25 per 100 lb., in large drums. 

Copper Sulphate—Producers have ad- 
vanced quotations ic. per lb. for large 
crystals, due to the heavy demand for 
agricultural and export purposes. Quo- 
tations range around $6@$6.25 per 
100 lb. 

Caustic Soda—Buying has slackened 
considerably for spot requirements and 
the only business consummated is for 
contract over 1923. Producers quote 
futures at $2.50 per 100 Ib., basis 60 
per cent, f.o.b. works, carload lots. Ex- 
port quotations range around $3.50@ 
$3.60 per 100 lb. standard brand. 

Formaldehyde—Resale stocks have 
greatly diminished and the best price 
heard on spot was l16c. per lb. Pro- 
ducers quote carload lots at 16c. per Ib. 
and lesser quantities at 164c. The de- 
mand continues quite active. 

Prussiate of Soda—Demand has 
eased off considerably and prices were 
quoted down to 19c. per lb. on spot. 
Some stressed lots were heard as low 
as 18%c. 
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Coal-Tar Products and Vegetable 
Oils in 1922 


The coal-tar products market has 
shown practically the same features as 
the chemical market. All basic com- 
modities, such as benzol, cresylic acid, 
phenol and toluol, have shown excep- 
tional strength and materially affected 
the otherwise quiet intermediate mar- 
ket. Although producers of crudes have 
not advanced prices to any noticeable 
extent, a pronounced scarcity has ex- 
isted throughout the year at the works 
and second hands have demanded a 
premium on any spot material. Cresylic 
acid is quoted at 60c. per gal. for fu- 
ture delivery. Resale material, on the 
other hand, has brought as high as $1 
per lb. Aniline oil and beta naphthol 
have completely recovered from their 
recent slump and producers have re- 
ported a satisfactory volume of business 
during the past 2 months. Phenol was 
quoted at 12c. per lb. during the early 
part of the year and steadily advanced 
to 34c. per lb. at the close. Producers 
reported a completely sold up market 
at the works since August and very 
little relief seems to be in sight for the 
early part of 1923. 

Conditions in the market during the 
last quarter seemed quite satisfactory 
to leading dealers. Prices for most 
commodities were at higher levels at 
the close of the year than at any time 
during 1922. Cottonseed oil was quoted 
at 7c. per lb. in January and advanced 
to 9c. per Ib. in December. All ind-ca- 
tions point to a higher market for 1923. 
Linseed oil recorded a gain of 20c. per 
gal. for the year. Prices early in the 
year were quoted at 70c. per gal. and 
gradually advanced to 90c. 





The Other Side of the Ledger 


In a recent editorial in the Nation’s 
Business it has been pointed out that 
even in the boom year of 1920 not all 
corporative enterprises were successful. 
In fact, a large proportion of them 
showed no net income at all, according 
to the income tax statistics which have 
just been published by the Treasury 
Department. Ten thousand firms were 
“in the red.” Of the corporations pro- 
ducing chemical and allied products, 47 
per cent showed no income. This pro- 
portion was exceeded by only two in- 
dustries—namely, mining and quarry- 
ing, with 60 per cent, and rubber and 
rubber goods with 58 per cent. 

The proportion of corporations show- 
ing no net income for the year 1920 
follows: 


Industry Per Cent 
Mining and quarrying............. 60 
Rubber and rubber goods.......... 58 
Chemical and allied products...... 47 
Textiles and products............. 45 


cts 
bh - portation and other public util- 


s 

tt + pndns Cede mae e > 6 eh bbe Oe eas 37 
, PRS errs ce 34 
Metal and metal products......... 33 
Public service, professional amuse- 

ments, hotels, etc............+- 32 
Finance, banking and insurance... 30 
CD treo 24-44enneeebenyeues 30 
Stone, clay and glass............. 37 
Lumber and w products........ 27 
Printing and publishing........... 21 
Paper, pulp and products......... 20 


Steel Market Ends Year 
in Good Condition 


Price Situation Better Than Was 
Expected a Few Months Ago— 
Mills Sustaining Production 


PITTSBURGH, Dec. 29, 1922. 


While it would be extravagant to say 
that the steel market is ending the year 
in a blaze of glory, it is ending it much 
better than was expected. An out- 
standing feature of the general condi- 
tion, indeed, is that a rather large 
volume of business is being put through 
with a minimum of excitement. Orders 
are placed smoothly and easily, one mill 
or another being able to arrange the 
delivery desired provided the buyer is 
willing to pay the full market price. 
The business that fails to go through 
is the business the buyer expects to 
place at a price concession. The market 
presents a strong contrast with that of 
the summer and early autumn in that 
excitement is lacking, but the volume 
of tonnage is not to be judged by such 
appearances. The mills are quietly 
filling up. Some will soon be completely 
filled for first quarter, while others, 
which 2 months ago seemed likely to 
be unable to maintain production even 
to the end of the year, are now in com- 
fortable position and with several weeks 
of full operation already assured. 

The market is in much better con- 
dition than was expected a month or 
two months ago. It is more or less 
customary for buyers to ask mills to 
discontinue or decrease shipments in 
December, to lighten the work of in- 
ventory taking, but no such disposition 
has been exhibited this year. Only in 
very occasional instances have mills 
decreased production in the past month, 
although there aré some cases of de- 
partments being closed for repairs. 


PRICE SITUATION STRONG 


The price situation is correspondingly 
strong and is better than was expected. 
Bars, shapes and plates were expected 
by many observers to be lower by this 
time, even 1.75c. having been mentioned 
a couple of months ago as a possibility. 
Instead, the regular 2c. price is more 
strictly observed than was the case in 
November. The market may indeed be 
described as firm at that level. Some 
large consumers have been expecting 
a concession on their first quarter re- 
quirements, but have been offered 
nothing outside of the regular price, 
and it is now hinted they may not 
receive full supplies if they delay fur- 
ther in placing their commitments. 

In the sheet market the reports cur- 
rent 3 weeks ago of two or three mills 
making slight concessions from the 
regular price have disappeared. The 
market seems to be very firm on the 
basis of 3.35c., for common black, with 
galvanized at 4.35c. and blue annealed 
at 2.50c. The announcement of the 
Brier Hill Steel Co. of an advance in 
its price from 3.35c. to 3.50c. is now, 
however, taken seriously by other 
sellers. Incidentally, arrangements 
have been practically concluded whereby 
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the Youngstown Sheet & Tube Co. will 
absorb this interest. Special finish 
sheets have been in particular demand, 
and of all the sheet mills, those that 
make special finish sheet mills have 
the larger order books. According to 
delivery and other conditions automobile 
sheets are bringing 4.70c., 4.85c. and 5c. 

Tin plate is moving in a moderate 
way, with little contracting for the half 
year but with heavy buying in specific 
orders for the early months. The regu- 
lar price of $4.75 is being generally 
observed. Many independent producers 
had expected the Steel Corporation to 
make an advance in naming its prices 
for the new period. Predictions in the 
trade are that domestic consumption in 
1923 will be very large, stocks of canned 
goods being quite moderate. On the 
whole, domestic consumption in the past 
year was probably well ahead of that 
in any previous year. Production was 
about 1,400,000 gross tons, against 
1,512,000 tons in the record year, 1917, 
but exports were much lighter. 

Demand for tubular goods continues 
heavy. The open weather has helped 
building operations as well as work in 
the oil fields. The National Tube Co. 
has most of its finishing departments 
closed this week for necessary repairs, 
but is maintaining steel production as 
far as possible. It has just purchased 
10,000 tons of bessemer billets from a 
Pittsburgh independent at $36.50 Pitts- 
burgh, the regular market, to supple- 
ment its regular supplies in making 
butt weld pipe. 

Demand for wire products continues 
heavy, with some producers sold as far 
ahead as they usually care to sell. 
Prices are firm on the basis of 2.45c. 
for plain wire and $2.70 for nails. 


COKE AND PIG IRON 


Foundry pig iron at valley furnace 
has advanced another dollar a _ ton, 
being firm now at $27 furnace, while 
the first quarter buying movement, 
early in December, was at $25. There 
was more iron bought on that move- 
ment than furnaces expected to seli 
when they made the price offer. Al! 
producers of foundry iron seem to be 
in comfortable position as to sales, 
whie some are probably not in com- 
fortable position as to coke supplies, 
since the advancing market of the past 
fortnight, due to purchasers for domes- 
tie consumption, has produced prices 
quite out of line with pig iron prices. 
Basic iron has not responded to the 
general stiffening tendency to any great 
extent, probably because there are sev- 
eral steel works willing to sell iron, 
but the market seems to be at about 
$25 valley, which compares with a few 
sales made recently at about $24.25. 
Bessemer is quiet at $27.50. 

Buying of Connellsville coke by 
Eastern distributers for domestic use 
has been lighter in the past week, sim- 
ply because there is no longer much 
coke to be picked up. Some domestic 
demand from the West has developed 
this week. The market is quotable at 
$9@$9.50, rather irrespective of grade, 
an advance of $2.50 to $3, from the 
recent minimum. 





CHEMICAL AND METALLURGICAL ENGINEERING 














wT 


Current Prices in the New York Market 


FOR CHEMICALS, OILS AND ALLIED PRODUCTS 


Vol. 28, No. 1 


Although these prices are for the spot market in New York City, a special effort has been made to report the American 


manufacturer’s quotations whenever available. 


In many instances these are for material f.o.b. works or on a contract basis 


and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
Prices quoted in these columns apply to large quantities in original packages. 


SS OS 0 J 


to have a material effect on the market. 


General Chemicals 

$0.39 — $0 
. 

3 
Ss 

12. 


Acetic anhydride, 85°, drums Ib. 

Acetone, drums b. 

Acid, atetic, 28%, barrels, 100 Ib. 
Acetic, 56%, barrels, 100 Ib. 
Acetic, glacial, 99)%, carhere, 


Borie, crystals, barrels 

Boric, powder, barrels.... . 

Citric, keas 

Formic, 85°; 

Gallie, tech 

Hydrochloric, 18 deg., ua 
100 


Hydrofluoric, carboys 
Lactic, 44% rok Sp light, 


J ‘tech., light, 


>. 
Muriatic, 20 deg., tanks, 100 Ib 
Nitric, 36 deg., carboys 
Nitric, 42 deg., carboys 
Oleum, 20°;, tanks 
Oxalic, crystals, barrels 
Phosphoric, 50°, carboys 
Pyrogallic, resublimed 
Sulphuric, 60 deg., tanks ton 
Sulphuric, 60 deg., drums ton 
Sulphuric, 66 deg., tanks ton 
Sulphuric, 66 deg., drums ton 
Tannic, U.S.P., barrels Ib. 
Tannic, (tech.), barrels 
Tartaric, imported crys., 
barrels 
Tartaric, imported, powd., 
barrels 
Tartaric, domestic, barrels 
Tungstic, per pound of WO 
Aleohol, buty!, drums 
Aleohol, ethyl (Cologne 
spirit), barrels 
Alcohol, methyl, 95%, barrels 
Alcohol, methyl, 97%, barrels 
Alpshel, denatured, 188 proof 


Alcohol, denatured, 188 proof 
Jo 

Alum, ammonia, lump, 
barrels 

Alum, potash, lump, barrels. . 

Alum, chrome, lump, potash, 
barrels. ...... 

Aluminum sulphate, om, 


DaAgs 
Aluminum sulphate, iron free, 
bags 
Aqua ammonia, 26 deg., 
drums 
Ammonia, anhydrous, cyl. 
Ammonium carbonate, powd. 
casks 
Ammonium nitrate, tech., 
casks 
Amylacetate tech., drums 
Arsenic, white, powd., barrels 
Arsenic, red, powd., kegs 
Barium carbonate, barrels 
Barium chloride, barrels 
Barium dioxide, drums 
Barium nitrate, casks , 
Barium sulphate, barrels. . .. 
Blanc fixe, dry, barrels 
Blanc fixe, pulp, barrels. . 
Bleaching powder, f.o.b. wks, 
drums 100 
Bleaching powder, 
resale 
Borax, barrels 
Bromine, cases 
Calcium acetate, bags 
Calcium carbide, drums 
Calcium chloride, f 
drums 
Calcium chl.ride, gran., 
drums 
Calcium pheaphate, mono., 
barrels ; 


Camphor, cases 

Carbon bisulphide, drums. . 

Carbon tetrachloride, drums. 

Chalk, precip. Someta, 
light, barrels 





[pees & 


Chalk, precip.—domestic, 
heavy, barrels... .. 

Chalk, precip. —imported, 
light, barrels. .... 

Chlorine, liquid- cylinders. . 

Chloroform, tech. drums. . 

Cobalt oxide, barrels. . 

Copperas, bulk, f.o.b. wks. . 

Copper carbonate, barrels. . 

Copper cyanide, drums 

Copper sulphate, crystals, 
barrels ; 

Cream of tartar, barrels. 

Dextrine, corn, bags... 

Epsom salt, domestic, tech, 
barrels 00 Ib. 

Epsom salt, imported, icc 

100 Ib. 


Ags 
Epsom salt, U.S.P., domestic, 
arrels 100 Ib. 
Ether, U.S.P., drums. — 
Ethyl acetate, com. 85%, 
drums gal. 
Ethyl acetate, ae (acetic 
ether, 98% to foo: , 
Formaldehyde, 40% 4 Is. fe 


Fullers earth, f.o.b. mines. net ton 16. 


Fullers earth—im ported 
powd 30 
Fusel oil, ref., drums... .. 3 
Fusel oil, crude, drums 
Glauber’s salt, f.o.b. 
bags 
Glauber’s salt, impt., 
Glycerine, ¢.p. drums extra. 
Glycerine, dynamite, drums. . 
Iodine, resublimed. . seat 
Iron oxide, red, casks. ....... 
Lead— 
Ww ae. basic carbonate, os > 


White, in oil, kegs. 

Red, dry, casks 

Red, in ‘oil, NR ia sas 
Lead acetate, white crystals, 

barrels... 
Lead arsenate, powd., barrels 
Litharge, comm., casks. . 
Lithophone, barrels 
— carbonate, tech. 


Nickel salt, double, barrels. . 
Nickel salts, single, barrels. . . 
Phosgene . 
Phosphorus, red, cases. ; 
Phosphorus, yellow, cases... . 
Potassium bichromate, casks. 
Potassium bromide, granular, 
barrels 
Potassium carbonate, 80-85 
%, calcined, casks. . .. 
Potassium chlorate, powd. .... 
Potassium cyanide, drums. 
Potassium hydroxide, (caustic 
potash) drums 1 
Potassium iodide, cases 
Potassium nitrate, barrels 
Potassium permanganate, 
drums : Paad 
Potassium prussiate, red, 
casks... 
Potassium prussiate, yellow, 
cas 
Salammoniac, white, gran., 
casks 
Salammoniac, gray, 


cas ; . 
Salsoda, barrels 
Salt cake (bulk).. 
Soda ash, light, 
bags, contract. 
Soda ash, light, basis, 48%, 
bags, contract, f.o.b. wks, 100 Ib. 
Soda ash, light, 58%, flat, 
bags, resale Fed oN 
Soda ash, cone, bags, 
tract, basis 4 jenna 
a ash, i 
ee 
Caustic soda, 
drums, f.a. 
Caustic soda, 76%, 
ms, contract.. 





Caustic soda, basis 60% win. 
Ges ch000ccas scene 
Caustic soda, 


flake, contracts ‘ 3.80 - 
$4.00 — $4. 
74- 


Caustic soda, 
a ae 
Sodium acetate, works, 
Sedium bicarbonate, barrels, 
Sodium bichromate, casks... 
Sodium bisulphate (niter 
cake). ... 
Sodium  bisulphite, powd., 
U.S.P., barrels. Tre 
Sodium chlorate, kegs... ... . 
Sodium chloride. ...... ag 
Sodium cyanide, cases. he 
Sodium fluoride, barrels... 
Sodium hyposulphite, barrels 
Sodium nitrite, casks... 
Sodium peroxide, powd., ‘cases 
Sodium phosphate dibasic, 
barrels... Ay Poe 
Sodium prussiate, " ‘yellow, 
drums 
Sodium silicate (40 deg. 
drums).. 1 
~~ silicate (60 ‘deg. 
drum 
Sodium sulphide, fused, 60-62 


drums 
Sodium sulphite, crys., barrels 
Strontium nitrate, ‘powd., 
barrels 
Sulphur chloride, yellow 
drums... 
Sulphur, crude. . t 
Sulphur dioxide, — <li cyl. 
Sulphur, flour, barre 100 
Sulphur, roll, barrels.. 
Tale—imported, bags. . 
Tale—domestic powd., bags.. 
Tin bichloride, barrels. . 
Tin oxide, barrels 
Zinc carbonate, bags 
Zine chloride, gran, aD. 
Zine cy: anide, Pe... 
Zinc oxide, XX, barre Ib. 
Zine sulphate, —— . 100 Ib. 


Coal-Tar Products 


Al ange oh th of, crude, 


Alpha naphthol, ref., barrels.. 
Alphe-naphthylamine, bb bbl. . 
Aniline oil, drums - 
Aniline salts, barrels. ‘ 
Anthracene, ‘80% . drums.. 
Anthracene, | 80%, ~<4mp. 
drums, duty paid. 
wee 25%, ‘paste, 


dru 
Benzaldehyde ‘USP. car- 
Benzene, pure, water-white, 
drums 
Benzene, 90%. ,drums.:. . . 
Benzene, 90%, drums, resale.. 
Benzidine base. barrels 
Benzidine sulphate, barrels... 
Benzoic acid, U.S.P., kegs. . 
Benzoate of soda, US. P., 


barrels. ...... 
Benzy! chloride, 95-97%, ref., 
‘ums 
Benzyl chloride, tech., drums 
Beta-naphthol, sublimed, 
barre 
Beta-naphthol, tech., barrels. 
Beta-naphthylamine, tech .. 
Carbazol, barrels. : 
Cresol, U.S. rs drums. . 
Ortho-cresol, drums. 
Cresylic acid, 97-99% drums 
Cresylic acid, 95- 97°,, drums 
Cresylic acid, 97%, resale, 


ums 
Dichlorbenzene, drums. . 
Diethylaniline, drums. . 
Dimethylaniline drums. . 
nzene, barrels 
Dinitroclorbenzene, barrels. - 
Dinitronaphthalene, barrels. . 


$2.50 - $2.60 


3.90 
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Dinitrophencl, barrels....... Ib. $.34-— $.36 Rapeseed oil, bl b ls. ; . 86 - $ 

Dinitrotoluene, barrels. . . Ib. .22 - 24 Soya bean ol (tanahestan), - oe sadn Miscellaneous Materials 

Dip oil, 25%, drums... .. . al. .25- 30 Cones peas We. 

ec lamine, barrels... ... Ib 33 - = So. a pean oil, tank, f.o.b., ages —— 1 “hae ee 

id, barrels. simaaias oe ‘ 75 - he const.....000..-.. Bb. .09j- 093 a rere 2 short ton 00 - .00 

eel . bas- Asbestos, shingle, f.o.b., 

eg RON EE aS aa Ib. .95— 1.00 ° e Quebec.. .. .short ton 60.00 — 80.00 
Michlers ketone, rere tb. 3.75- 3.85 Fish Oils —— cement, f.o.b., . : 
= ; uebec..... 00 - 
Monoethylaniline a ws tb. -08 at 3 10 Light pressed menhaden, bar- Barytes, ground, ‘white, — waged adoes 
, drums. tb. .95 1.10 

Naphthalene crushed, barrels Ib. .054- .06 wit Gkerssegosetcavanse Gh POOR ei uesis. f.o.b. mills, barrels... net ton 16.00 - 20.00 

Naphthalene, fake, barrels... ib. "06 - .06} a awed menhaden, a - 6 Basyem. Ground, of 
aphthalene arrels Ib. tS | nod P an. 8 color t.o ml 

Naphthionate of soda, . & 3 65 Blown menhaden, barrels.... gal. -68- .69 bulk net ton 13.00 — 21.00 

Naphthionic _ acid, e, <r No. | crude, tanks, a 063 Basytes, floated, it ‘o.b. 

nw ee." eR a Ib. .60- .65 COBB... 1. eee eee eeee U6o- . t. Louis, barrels net ton 23.00 ~ 24.00 

Nitrobenzene, drums. tb. x oe “12 Barytes, crude f.o.b. 

Nitro-naphthalene, barrels... Ib. .30- .35 * mines, bulk -net ton 8.00- 9.00 

hre-te wane, drums ie wake 2 13 .. ! 7 Dye & Tanning Materials a barrels, tech. ; 12- 14 
= acid, DS - a ee se 600.0 le 1. - 1. Di i-divi bags t 38 00 39 clay aohn 

Ortho-amidophenol. kegs... Ib. 2.25- 2.30 Pustic.sticke on $38.00 -$39.00 —__ crude, f.0.b., Georgia net ton 6.00- 8.00 

Ortho-dichlor-bensene, drums Ib. a sae ae. ee Lo 30.00 - 35.00 China clay (kaolin) 

Ortho-nitro-phenol, barrels... _ Ib. 85- .90 nn eof eee : -04—- |. washed, f.o.b. Georgia 

Ortho-nitro-tol d Ib 123 14 Logwood, aie ton 28.00 = 30.00 bulk net ton 8.00 — 9.00 

Ortho-toluidine, ban . Ib. a Logwood, chips, bags. ... . Ib. .02i3-  .034. “China clay (kaolin) x ; ; 

Patnaidophenel bare, Kegs I. V.t3— 1,20 Sumac, leaves, Sicily, bags... ton $5.00 -.. wd., f.0.b. Georgia, 

e P , kegs : Soa . Sumac, ground, bags. . ton 55.00 -— 60.00 Pat. 

Para-amidophenol, HCl, kegs Ib. 1.20- 1.25 Sumac. domesti netton 14.00- 20.00 

Para-dichlorbenzene, barrels Ib 17 - 20 Sumac, domestic, bags. . a ton 35.00-....... China ‘clay (kaolin) 

Paranitroaniline, a... i . eo Tapioca flour, bags.......... Ib. .03}- =. 05 an Lob. Vi irginia.. net ton 8.00 - 12.00 
‘ara-nitrotoluene, barrels. . lb. 55—- .65 ina clay (kaolin) 

Para-phenylenediamine, bar- EXTRACTS —. f.o.b. Vir- 

Ra Eee th. 1.30 - 1.3% Arehil, cone., barrels.. Ib, $0.18 = $0.20. China Slay (kaolin) ae oe 

Phthalic anhydride, barrels... Ib. ‘40- |50 Chestnut, 25% tannin, tanks. Ib. .02- .03 imp., lump, bulk ‘net ton 14.00 - 20.00 

Phenol, U.S.P., drums... . : Ib. 134-35 agency tb. 04-03 China clay, (kaolin), | 

P i a , crysta arrels...... b .20 - é i bulk.. " - 

Fietis estd, hanosbs drums. . io 1°60 - 35 F one ic, liquid, 42 deg., 08 09 Fellspar, No. ! pottery ral ae ae 

Pyridine, imported, drums. .. gf +4 me $3 Gambier, liquid, 25% tannin, » a yn Pollser, No 2 ae en ee 

is " 08- . a 

ew ne — - 4.3 % 2. b> Hematine cry stals, barrels. . Ib. .4- .18 rfienes Ne. q a we —_ — 

Salicyelie acid, tech., barrels... !b. 35—- .37 mee, vat tannin, barrels Ib. -04 m . 05 i grade, bulk long ton 7.00- 7.50 

Sor gile anid. U8-P-. barrels. > Hypernie, liquid, 51 deg... gy e ‘ie ‘adian, as a 
white, drums......... gal. = @. ‘ pi : ulK . .. longton 20.00- 21.00 

ogwood, crystals, barrels. . Ib. -19=- .20 , 
Ss olven t naphtha, crude, - ‘iam ey Lc ogwood, liquid, 51 deg... -- 10 —< : Lay 
sa arrels ° - ° f.o.b. N° ~ j 

“eee acid, crude, bar- Ib 20 - 22 Quebracho, solid, 65% tannin, Graphite, pf say > ont eat 

Thiocarbanilide, kegs. ..... . Ib. i = 38 barrels. .... -043- -05 barrels ’ 04 - 04} 

Tolidine, kegs............. Ib. 0.20- 1.30 Sumac, domestic, 51 deg., Graphite, high grade i air 

Toluidine, mixed, kegs....... Ib. "30— 135 sarrels.............0.... Ib -064- .07) = amorphous crude, 

Tofeene, teak es Lace nae sal. . - 3 G a ~ be ton 35.00 - 50.00 
oluene,drums............ , 40- «4 um rabic, amber, 

Xylidines, drums TOR b. 40- .45 Waxes PR ng = bags. eee ] 15 - 16 

Xy ‘ 4 1 ae «, um tragacanth, " 

Zyjene: Pure, drume.-.----- G8 43> 99 Bayberry, barrels. . Ib. $0.28- $0.30 bags apy 50- .60 

ayes, com.,drums........ gal. 40- 142 | ween panueee dark, hae iP 7 ed “3 Gum tragacanth No. |, 

2, bs oma f ik eee es wax, reiined, lg ags . yh a gs : - ° 
ylene, com., tanks gal 30 re pre white, cases. > 3s ~ ‘3 Kieeelgubr, f.o.b., Cal., — dnd 
andellila, bags . 34- ulk.... 40.00- 42. 
Naval Stores Carnauba, No. |, bags....... lb. ‘39> 140 Kieselguir,fob.N.Y,, “— 
Carnauba No. 2,‘ North u ‘ton 50.00 -— 55.00 

peste BD a + aoe » $6. 8 ee C Country, begs. Fen Ib. .23- .24 Magnesite, crude, f.o.b. . 
osin E-I, barrels. ....... 80 Ib 6.20-.. arnauba, o . 0} a ton 12.00 - 15.00 

Rosin K-N, barrels. . 280 Ib. 6.30 — $6.85 Country, bags............ Ib. .17}- .18 Pumice stone, imp., 

Rosin W.G.-W.W., barrels . 280 Ib. 7.75 — 8.25 Japan,cases............... Ib. -15— .15} _ casks 03- 054 

Wood rosin, barrels... ... . . 280 6.25 “~ _Montan, crude, bags. Ib. .03}- 04 Pumice stone, dom., ; 

Spake of turpentine, bagrels ~4 1.36-— 14.37 Paraffine, crude, mateh, 105- Ib 04 on P lump, barrels. igooes b -05 - . 054 

od turpentine, steam dist m.p - \. O4- . umice stone, dom., ‘ 

NES EES” ere, 0.08 ety. .... —. erude, scale 124 ground, barrels... Ib. .06 - 07 
Wood t tine, dest. dist., EE ara Ib. .02}- 02 Shellac, fine, ; 
"fare eal 1.25~..,... Patina ret, TBiaD mS ae M- 1 

ne tar pitch, barrels......2001b. ....... - 6.00 . . . Shellac, orange super- 

bi = , barrels ae _ Paraffine, ref, 125 mp. bass. lb. . 03 .034 a: Chee > 76 - .77 

a ee Ps ted oa - .50 arafine, re m.Pp., Shellac, A.C. garnet, 

Retort tar, barrels ........ SEU: 5.56 dain — 11.00 bags ‘eee ee Ib. -04- .04 b ssi ee ae <, 

Rosin oil, frst run, barrels gal. YO pag. Paraftine, ref., 133-135 m.p., : Shellie, T.N., bags... .Ib. £7} ~ % 

Rosin oil, second run, barrels gal. .\ ct eee Peeerreereen ers i lb. .04}- . 04} Silica, glass sand, f.o.b. 

Rosin oil, third run, barrels... gal. i  “"eaeere Paraffine, ref., 135-137 m.p., Indiana, bulk .ton 1.75- 2.50 

Pine oil, steam dist.......... Me dead om oo nA Ib. .05- .053 Silica, sand blast mate- 

Pine oil, pure, dest. dist. . RR - 85 Stearic acid, single pressed, rial, f.o.b. Indiana, 

Pine tar oil, ref... . . Ce es A Taine os Ib. -10- .10} bulk ton 2.50- 5.00 

& 

Pine tar. ‘oil, crude, tanks Stearic acid, double pressed, Silica, amorphous, 250- 

mi. ob. yo doubles : SS eee - 35 an et ge e Ib. -10j- =. 103 mesh, f .o.b. Tlinois, — 
ne tar oil, double. re aric acid, triple pressed, uu — ..,.ton . - 17.50 
barrels EE oo ie i eta ont wet cag te Ib. -1t=— 11) Silica, building sand, 

Pine tar, ref., thin, barrels.... gal. ....... ae f.o.b. Pa., bulk .. ton 2.00- 2.75 

Pinew creosote, ref., bar- F rtili Soapstone, coarse, f.o.b. 

RPE PR RE OLR cies sd - .52 e 1zers Vermont, bags. .... .ton 7.00- 8.00 

Ve etable Oils Ammonium sulphate, bulk, be oF, —_ wa 7.00 - 12.00 
4 Anunosian siphat, tan Ib. $3.20 - $3.25 Tale, 200 mesh, fob. 
P mmonium sulphate, 1.a.8., Georgia, bags. . ton 7.50 - 12.00 

Castor oil, No. 3,barrels..... Ib. $0.12 ~ $0.121 y ie ble bags “id0lb, 3.65- 3.75 Tae Toe eee 

Castor oil, AA, barrels..... . . . 123- .13 wD, “dried, f.o.b : i hes : P ym A ae 0. b. 5 

China wood oii, barrels... + See a i 7 * mk 4.0-....... ee = 

SS er eee mp ee eee round, 30.00 - 35.00 Refractories 

<P at Selo eh aye ’ ‘ ° EE IRR pega as on .00 — 35. 

Coconut oil, Cochin grade, Fish serap, dom., dried, f.o.b. 

SE ee Ib. .09- .09 works........ - ynit 5.00- 5.10 Bauxite brick, 56% AlsOs, f.o.b. 

Corn oil, crude barrels...... Ib. -10j}- = .10 Nitrate of soda, bags... . . . 100 Ib. 2.57j;— 2.60 Pittsburgh. .... os ase ees ton $45-—50 

Cottonseed oil, crude (f.0.b. Tankae. high grade, ‘f.ob. Chrome brick, f.o.b. Eastern ship- 

mill), tanks....:......... Ib. MD 2555 wes Chicago....... unit 4.60- 4.65 ping points ton 50 
Cottonseed oil, summer yel- Phosphate rock, f.o.b. mines, Chrome cement, 40-50% Cr20s.. ton 23-27 
Pa ectees se a wins re Ib. 10j- Sd Fusside pobdte, $8 68-72%. ton 2. 3% - 4.0 Ch come qunent, randy R 120s, 

oO ol win ler ye ow, ennessee, ton : = . sacks, 1.0.0. Lastern 8 upping 

os ii, 1 be Ib. u- ° 1h a es. oe % bags ton = - — 38.25 Frohne b “ % , 1, : bit 0 ton 23.00 

oil, raw,. car lo tassi t , egret reclay brick, Ist. quality, 9-in. 

L (domestic), barre sora as gal. 90- .91 se Se ee af eenes, Rr o.b wie Ohio and ~ ant 
inseed raw, tan cars entucky works ... ° 6 
(domestic) Seiad, ' gal. .86- .87 Crude Rubber Viegelay brick, 2nd. quality, Sin, 
inseed ol it  $-barre shapes, 0 a., 1 an 
lots (domestic) eee. tar. gal. .92- .93 Para—Upriverfine......... Ib. $0.253- .25 Kentucky works. ... 1,000 39-41 

Chive ail, cenatured, barrels... ge 1.05-— 1.12 Upriver coarse. tb. “17h- 173 ~ Magnesite’ brick, 9-in. straight 

os, casks.......... % .073- ~=-«.07 Upriver caucho ball... Ib. .20 .20 (f.0.b. works) ton 70-75 
pe ‘kernel, barrels... < "08 - 08} Plantation—rirst latex crepe Ib. “27i- 1271 Magnesite brick, 9in. arches, 

Peanut oil, crude, tanks Ribbed smoked sheets lb. -273- = .27 wedges and keys. ...... ton 85-90 
CR tan Vela bee < Ib. .12- = .123 el crepe, thin, agnesite brick, soaps and splits ton 90 

ut oil, refined, Ib. i Se” a =| bay Ib. .23- 3 Silica brick, 9%in. sizes, f.o. 
Rapeseed oil, refined, barrels. gal. 79- .80 hear crepe No. 1.. Ib. os 2a Chicago district . : 1,000 48-50 
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Silica brick, 9%-in. sizes, f.o.b, 


B ham district 1,000 
Silica brick, 9-in. sizes, f.o.b. Mt. 

Union, Pa. : 1,000 
Silicon carbide refractory brick, 

9-in. 1,000 


$50-53 
45-47 
1,100.00 


Ferro-Alloys 


Ferrotitanium, 15-18 

Tos f.o.b. Niagara 

Falls, N.Y ton 
Ferrochromium, per 

lb. of Cr contained, 

6-8% carbon . lb 
Ferrochromium, per 

Ib. of Cr contained, 

46% carbon Ib. 
Ferromanganese, 78- 

82% Mn, Atlantic 

seaboard duty paid 
Spiegeleisen, 19-21, 

Mn gross ton 
Ferromolybdenum, 50- 

60% Mo, per lb. of 

M Ib 


$200.00 -$225.00 


gross ton 


| len Ce . 
Ferrosilicon, 10-15°%. gross ton 
Ferrosilicon, 50%... . . 
Ferrosilicon 75%... . . 
Ferrotungsten, 70-80 

4 per lb. of con- 

PP Macseccesan Om 

Ferro-uraniuin, 35-50 

% of U, per Ib. of U 

content lb 
Ferrovanadium, 30-40 

% per Ib. of con- 

tained V.... lb 


Ores and Semi-finished Products 


Bauxite, domestic, crushed 
and dried, f.o.b. shipping 
points. ... 

Chrome ore, Calif. concen- 
trates, 50% min. Cr2Os 
Chrome ore, 50°) Crs, 

c.i.f. Atlanticseaboard.. ton 

Coke, foundry, f.o.b. ovens ton 

Coke, furnace, f.o.b. ovens ton 

Fluorspar, gravel, f.o.b. 
mines, New Mexico ton 

Fluorspar, standard, dom- 
estic washed gravel Ken- 
tucky and Illinois mines. 

Iimenite, 52°, TyOs, per lb. 
ore.. ay Ib. 

Manganese ore, 50% Mn, 
c.i.f. Atlantic seaport... 

Manganese ore, chemical 
(MnO)... ton 

Molybdenite, 85% MoS, 
per Ib. of MoSs, N.Y... Ib. 

Monasite, per unit of 
ThOs, c.if., Atlantic sea- 
port... ‘ 

Pyrites, Spanish, fines, 
c.i.f., Atlantic pape. . 

Pyrites, Spanish, furnace 
sise, c.if. Atlantic sea- 


ton 


ton 


ton 


unit 


port ; . 
Pyrites, domestic, fines, 
f.o.b. mines, Ga... 


Rutile, 95% TiOe per Ib. : 


Nominal 


ore.... 12 - 
Tungsten, scheelite, 60% 
WOs and over, per unit 
of WOs3(nominal).... 50 - 
Tungsten, wolframite, 60% 
WOrs and over, per unit 
of WOs, N. Y.C. ‘ 
Uranium ore (carnotite) 
per lb. of UsOs Pet 
Uranium oxide, 96% per Ib. 
contained UgOs.... 
Vanadium pentoxide, 9%. 
Vanadium ogo per Ib. of 
V2Os contain ; | 
i , iron free, 


reon, wi 
f.o.b. Pablo, Florida 


Non-Ferrous Materials 


, , Conta gee, >. 
Copper, electrolytic : 
Aluminum, 98 to 99; 22 
Antimony, wholesale lots, Chinese and 


Japanese... 
Nickel, ordinary (ingot) 
Nickel, electrolytic : 
Nickel, electrolytic, resale 
Nickel, ingot and shot, resale 
Monel metal, shot and blocks 
Monel metal, ingots 


. ‘ t 
Zine, spot, New York .. 
Zine, spot, F.. St. Louis 
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OTHER METALS 
Silver (commercial)........ . 


mium... 
Bismuth (500 Ib. lots). . 
Cobalt 


M um, ingots, 99%..... 


oz. 65. 
es Be - 75 Ib. 72.50 
FINISHED METAL PRODUCTS 
Warehouse Price 
Cents per Lb. 


Copper sheets, hot rolled 
Copper bottoms. ...... 


Low brass rods ‘ 
Brazed brass tubing...... 
Brazed bronze tubing. 
Seamless copper tubin, 
Seamless high brass tubing. . . 
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OLD METALS—The following are the dealers’ 
urchasing prices in cents per pound: 
—s ond crucible 
slight and bottoms... 


Brass, 
No. | 


Zine 


Structural Material 


The following base prices per 100 Ib. are for 
structural shapes 3 in. by } in. and larger, and plate= 
tin. and heavier, from jobbers’ warehouses in the 
cities named: 

New York Chicago 
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Construction and 
Operation 
Alabama 


TuscaALoosa—The Thress Brick Co., re- 
cently organized, has plans in progress for 
the construction of a new plant on local 
site, with initial capacity of about 60,000 
bricks per day. A number of kilns, up- 
draft type, will be constructed, with ma- 
chinery installation to provide for a me- 
chanical drying capacity of 600,000 bricks. 
The new plant is estimated to cost in excess 
of $50,000. J. H. Thress is vice-president 
and general manager. 

TuscumBia—W. T. Archer and Thur- 
mond Harris, Tuscumbia, are planning for 
the organization of a company to construct 
and operate a cement mill and lime-manu- 
facturing plant in the vicinity of the Keller 
quarry. e proposed works is estimated 
to cost about $200,000, with machinery. 

BIRMINGHAM—The McWane Cast Iron 
Pipe Co. has filed plans and wiil commence 
the immediate construction of the first unit 
of its proposed new foundry, on site re- 
cently acquired at East Birmingham, to 
cost ay $50,000. The plant will 
specialize in the production of small-sized 
cast-iron pipe. 


California 


Los ANGELES—W. P. Fuller & Co., 135 
North Los Angeles St., manufacturers of 
paints, varnishes, etc., have plans in prog- 
ress for the erection of a new 5-story and 
basement building, 180x250 ft., on San 
Bernardino Road, near Barranca St., to be 
used in connection with its local works. 
Morgan, Walls & Morgan, Van Nuys Bidg.. 
are architects. The company recently 
awarded a contract for a similar plant 
building on Ave. 22, 120x125 ft., to cost 
about $45,000. 


PitTsspurG—The Columbia Steel Co. has 
plans in prvaress for the construction of a 
new 6-mill sheet rolling mill at its local 
plant. It is estimat to cost close to 
$200,000, and will be oe with modern 
electrically operated m nery in the dif- 
ferent departments. 

SaALINAS—The National Stone-Tile Co., 
San Francisco, has preliminary plans under 
way for the construction of a local plant 
for the manufacture of hollow cement brick 
and kindred products. 

SAN y= -_ Shell Oil Co., 343 
Sansome St., Francisco, is negotiating 
for property at the foot of F St., near Rialto 
Ave., approximating 30,000 sq.ft., as a site 
for a new distributing and storage plant, 
estimated to cost about $80,000, with equip- 


ment. 
Colorado 


COLORADO SpRINGs—The Van Briggle Tile 
& Pottery Co. is completing plans for ex- 
tensions .in its plant, to include the cor- 
struction of a new kiln, and the instailation 
of additional equipment. [. F. and J. H. 
Lewis head the company. 


Florida 


Evstis—A. J. Wolz & Sons, operating « 
local plant for the manufacture of brick 
and kindred burned clay products, are plan- 
ning for the installation of additional equip- 
ment for plant enlargement. A new kiln 
will be constructed. 


Georgia 


ATHENS—The Georgia Brick Co. has 
plans in proses for the rebuilding of the 
portion of its plant recently destroyed by 
fire, with loss estimated at about $40,009, 
including equipment. H. H. Hinton heads 
the company. 

Illinois 

Curcaco—The Goldsmith Brothers Smelt- 
ing & Refining Co., 29 East Madison St., has 
completed plans and will soon commence 
the construction of its proposed new plant 
at Throop and 58th Sts., comprising two 
1-story buildings, estimated to cost close to 
$200,000, with equipment. Frank D. Chase, 
Inc., 645 North Michigan Ave., is architect 
and engineer. 


MT. VERNON—The Bitumacite Coal Co.. 
37 West Van Buren St., Chicago, W. W. 
Ketchem, president, has completed plans 
for the construction of a new 1-story plant 
on local site, 50x100 ft., for the manufac- 
ture of fuel briquets, estimated to cost 
about $55,000, with equipment. 


Indiana 


SHELBYVILLE—The Kennedy Paper Co. is 
taking bids for the construction of its pro- 
posed l-story plant addition, 50x130 ft., 
estimated to cost approximately $30,000. 
Work will be placed under way at an 
early date. Rubush & Hunter, American 
Central Life Bldg., Indianapolis, are archi- 


tects. 
Kentucky 


MARION—The Big Four Fluorspar & Ore 
Co., Farmers’ Bank Bldg., Pittsburgh, Pa.. 
has plans under way for the construction of 
a local fluorspar mining and milling plant 
with initial capacity of about 75 tons per 
7 It is estimated to cost approximately 
$100,000, including machinery. A. H. Reed 
is local manager. 


‘ PROVIDENCE—The Island River Fluorspar 
Co., recently organized, is considering plans 
for the installation of a local mining and 
milling plant, estimated to cost approxi- 
te shee ene Fay com ay is capitalized 
000, an ea . x. ‘ 
and Thomas O. Long. ———— 
BowLiIne GREBN—The Rock Asphalt Co. 
of America, recently organized, has pre- 
liminary plans in progress for the installa- 
tion and operation of a plant in this vicinity 
for the production of commercial asphalt. 
W. E. Massey, Louisville, is president. 


Louisiana 


Bastrop—The Bastrop Pulp & Pa Cc 
is planning for the installation of ad itional 
machinery at its plant, for the manufac- 
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apers, and will increase the 
0 tons per day. Work has 
l-story power 


ture of kraft 
output about 
been commenced on a new 
house. 


MonRoE—The Southern Carbon Co. is 
said to have plans under way for the con- 
struction of additional plant units to cost 
more than $1,000,000, with machinery. 


Maryland 


CAMBRIDGE—The Dorchester Lime & 
Fertilizer Co. will soon take bids for the 
construction of the first building at its local 
plant, to replace the structures recently 
destroyed by fire. It will cost about $30,- 
000. Another building will be erected in 
the near future. Webster N. Andrews is 
general manager. 

BALTIMORE—The Inter-Ocean Oil Co. is 
planning for the rebuilding of its gasoline 
storage and distributing plant at East 
Brooklyn, recently restroyed by fire with 
loss totaling $50,000, including equipment. 


BALTIMORE—A complete laboratory will 
be installed in the new school of hygiene 
and public health to be erected at the Johns 
Hopkins University, estimated to cost about 
$1,000,000. Archer & Allen, Central Sav- 
ings Bank Bldg., are architects. 


Massachusetts 


WorcEsTeER—The George C. Whitney Co., 
manufacturer of paper products, will break 
ground at once for the erection of a 6-story 
plant addition, 55x60 ft., near School St., 
to cost close to $50,000. Lockwood, Greene 
& Co., 24 Federal St., Boston, are archi- 
tecs and engineers. 

BrockTon—The local plant of the Keith 
Oil Co. was partly destroyed by fire recently, 
with loss etsimated at about $12.000._ It 
will be rebuilt. 

Boston—The Hunt-Spiller Mfg. Co., 383 
Dorchester Ave., manufacturer of iron cast- 
ings, has work under way on a new 4-story 
plant addition, estimated to cost close to 
$30,000. The company recently took out a 
charter under state laws, with capital of 
15,000 shares of stock, no par value. Wal- 
lace L. Gifford is president; and Robert F. 
Blake, 212 Beacon St., treasurer. 


WosurnN — The Welch Japanning Co., 
Park St., will break ground at once for the 
erection of a new 2-story japanning works, 
38x40 ft., at 38 Park St. 

SoutH HapLey—The Holyoke Gummed 
Products Co., 9 Suffolk St., manufacturer 
of gummed paper products, will commence 
the immediate erection of a 1-story addi- 
tion, 140x147 ft., estimated to cost about 
$40,000, Contract has been awarded to the 
Austin Co., 217 Broadway, New York. 
Maurice Moriarty is treasurer. 


- > 
Michigan 

Port Huron—The New Egyptian Port- 
land Cement Co., 1213 Ford Bldg., Detroit; 
has commenced work on the remodeling 
of the former iocal railroad shops, lately 
acquired. for a new cemeni-manufacturing 
plant. The work, with machinery installa- 
tion, is estimated to cost in excess of 
$80,000. John A. Decker, 708 State St. 
Port Huron, is consulting engineer. John 
Gillespie is president. 


Sr. CLain—The Diamond Crystal Salt Co. 
has foundations in progress for a new 
l-story plant addition, 50x150 ft., to be 
equipped as a machine shop and mechanical 
department. Henry Whiting is president. 


Missouri 


wae PLAINS—The National Rendering 
Co., Kansas City, Mo., has plans under way 
fer the construction of a new local plant 
for the manufacture of soaps and greases. 
Tankage and fertilizer will be secured from 
the works of the West Plains Serum Co., 
Lincoln Ave. W. R. Ross heads the com- 
pany. 

CONTINENTAL—The Alpha Portland Cement 
Co., Easton, Pa., is planning for the erec- 
tion of an addition to the plant of the 
Continental Portland Cement Co., recently 
acquired for a consideration said to be 
$1,000,000. The new unit will cost approx- 
imately $500,000, with machinery. The local 
mill will be the ninth plant to be operated 
by the ha company, and will be increased 
in capacity from 3,200 to 4,500 bbl. per day. 


New Jersey. 


East NEWARK—The John Hewitt Foun- 
dry Co. has tentative plans under considera- 
tion for the rebuilding of the portion of its 
plant on Sherman Ave., destroyed by fire 
recently with loss estimated at about 
$40,000. 

_ Bounp Brook—The Rubberoid Co., a sub- 
sidiary of the Standard Paint Co., manu- 
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facturer of composition roofing, roofing 
paints, etc., has completed plans for the 
erection of a 1-story building at its local 
works, 100x120 ft. 

NEWARK—The Pittsburgh Plate Glass Co., 
290 Elizabeth Ave., has work in_ progress 
on the first unit of its new linseed oil, mill 
at Riverside and Chester Aves., adjoining 
its paint works at this location. The plant, 
with grain elevators and machinery, will 
cost approximately $300,000, and will give 
employment to about 100 men. It is ex- 
pect to be ready for service early in 
March. Headquarters of the company are 
in the Frick Bldg., Pittsburgh, Pa. 

TRENTON—The Jointless Fire Brick Co., 
1130 Clay St., Chicago, Ill., has acquired 
a local sie for the erection of a new fire 
brick and refractory plant, estimated to 
cost close to $75,000, with machinery. It 
will be equipped for an output of 2 car- 
loads per day. 


New York 


GoUVERNEUR—The W. H. Loomis Talc 
Co., Main St., has plans nearing completion 
for the erection of a new 1-story plant on 
local site, 40x110 ft., estimated to cost 
approximately $50,000, with pulverizing 
and other machinery. W. H. Loomis is 
head. 

OGDENSBURG—The Ogdensburg Paper Co. 
has tentative plans under consideration for 
the erection of a new 1-story mill addition 
to cost about $150,000, including equip- 
ment. George G. McKee is in charge. 


North Carolina 


ALBEMARLE—The City Council is taking 
bids until Jan. 11 for extensions and im- 
provements in the municipal waterworks, 
including filtration plant, with § chemical 
house and other departments. The Gilbert 
C. White Co,, Durham, N. C., is engineer. 


Ohio 


NiLes—The Ohio Galvanizing & Mfg. C* 
is taking bids for the construction of a new 
1-story plant addition, 72x120 ft., and will 
break ground at an early date. E. F. Bent- 
ley is head. 

CIncINNaTI — Fire, Dec. 17, destroyed 
two buildings at the plant of the Jareck 
Chemical Co., at St. Bernard, near Cin- 
cinnati, with loss estimated at about 
$150,000, including equipment and _ stock. 
It is planned to rebuild. 


ALLIANCE—Charles B. Smith and L. C. 
Cook of the Manufacturers’ Sales Co., Alli- 
ance, have organi a new company to 
operate the potte now in course of erec- 
tion on site secured through the local Cham- 
ber of Commerce, between Sebring and 
Alliance. The initial structure will be 
l-story 85x200 ft., and will be devoted to 
the decorating of whiteware and chinaware 
products. Two decorating kilns will be 
erected at the present time, and four addi- 
tional such units at a later date. It is 


planned to commence operations late in 
January. 
Oregon 
SPRINGFIELD — The Carbolineum Wood 


Products Co., Portland, has arranged for 
the establishment of a new wood-treating 
and creosoting plant on local site. The 
present works at Alder will be removed 
to this location and additional equipment 
installed to provide a capacity of 1 carload 
per day. 


Pennsylvania 


PotTrstowN — The Model Tire Co. has 
broken ground for the erection of a 1-story 
addition to its plant. George H. Stark- 
weather heads the company. 

AMBRIDGE—The Standard Seamless Tube 
Co., 313 6th Ave., Pittsburgh, manufacturer 
of steel tubing, is considering the erection 
of an addition to its local plant to cost 
about $75,000. H. E. Wharton is company 
engineer. 


MIDLAND—The Pittsburgh Crucible Steel 
Co. has commenced the installation of a 
new liquid purification plant at its local 
works, to be equipped for a capacity of 
12,000,000 cu.ft. It will be used to purify 
coke oven gases, and is expected to be ready 
for service early in March. 

ALLENTOWN—The Royal Paper & Bag 
Co., 16 North 7th St., has authorized plans 
for the rebuilding of the 3-story plant, 
60x230 ft., at 37-41 North 7th St., recently 
destroyed by fire. 


Texas 


Houston—The Sinclair Refining Co. is 
said to have tentative pate under way for 
the erection of an addition to its oil refinery 
on the Houston ship channel for consid- 
erable increase in capacity. 
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PIONEER—The American Oil Co., Tulsa, 
Okla., has commenced the erection of the 
first unit of a new refining plant on local 
site, and will inaugurate work on the sec- 
ond unit at an early date. The total plant 
will have an output of about 5,000 bbl. 
er day, and is estimated to cost approx- 
mately $100,000. T. J. Ryans is president. 


Virginia 


GRAHAM—Sutphin & Snell are planning 
for the establishment of a local plant for 
the manufacture of shale brick, with daily 
output of about 50,000 bricks. Inquiries 
are being made for machinery and operat- 
ing equipment. 


GALAX—Work will be commenced at once 
on a new filtration plant at the municipal 
waterworks, to have a capacity of about 
500,000 gal. gross. The Carolina Engineer- 
ing Co., Wilmington, N. C., is engineer. 


Washington 

OLYMPIA—The West Coast Pulp & Paper 
Co., recently organized to construct and 
operate a local paper mill, will be operated 
by the same interests as control the Haw- 
ley Pulp & Paper Co., Oregon City, Ore. 
In addition to the acquisition of a local 
site for the proposed new mill, secured in 
co-operation with the Olympia Manufac- 
turers’ Association, the company has pur- 
chased _a former brewery at Tumwater. 
and will remodel the structure for another 
paper mill. The larger mill to be con- 
structed will cost close to $750,000. imstead 
of $500,000, as previously announced, and 
is expected to be ready for service in about 
12 months. 


West Virginia 

CHARLESTON — The Libbey-Owens Sheet 
Glass Co., Nicholas Bldg., Toledo, O., is com- 
pleting .plans for the erection of the pro- 
posed addition to its local plant, to include 
a number of new buildings, with machinery, 
estimated to cost approximately $2,000,000. 
The Owens Bottle Co., same address, a 
subsidiary organizaticn, is also perfecting 
plans for the new addition to its Charles- 
ton works, comprising additional structures 
than those initially considered, increasing 
the estimated investment to about $750,000, 
with machinery. The Devore Co., Nicholas 
Bldg., Toledo, is engineer for both projects 
and E. D. Libbey heads the companies. 


CHARLESTON — The Evans Lead Co. is 
planning for immediate operations in the 
portion of its new local plant just com- 
pleted, giving employment to about 100 
workers. The plant will specialize in the 
production of red and white leads. Tenta- 
tive plans are now under consideration for 
the erection of two additional factory units. 


Mexico 
SANTA EULALIA— The San Toy Mining 
Co. has tentative plans under way for 


extensions and improvements in its plant 
to cost about $400,000, including the installa- 
tion of considerable new equipment. An 
appropriation of the amount noted has been 
arranged. Charles M. Schwab, head of the 
Bethlehem Steel Co., Bethlehem, Pa... is 
interested in the company. 


Cuba 
CAMAGUEY—The Estrella Sugar Central, 
Ltd., has plans under consideration for the 
rebuilding of the portion of its mill and 
power house at Cespedes, recently destroyed 
by fire, caused by an explosion. 





Capital Increases, Etc. 


THE RogESSLER & HASSLACHER CHEMICAL 
Co., 709 6th Ave., New York, has filed notice 
of increase in capital from $1,300,000 to 
$3,250,000. 


"PHE FRENCHTOWN PORCELAIN Ca, French- 
town, N. J., manufacturer of electrical por- 
celain oducts, has arranged for an 
increase in capital from $100,000 to $350,000. 

THE BOYDELL BrRoTHERS WHITE LEAD & 
CoLtor Co., 432 Hast Lafayette St., Detroit, 
Mich., has filed notice of increase in capital 
from $150,000 to $337,500 for general 
expansion, 

THE INDIANA ZINC CREOSOTING Co., Terre 
Haute, Ind., has arranged for a change of 
name to the Indiana Wood Preserving Co. 


THE UNION CarD & PAPER Co., 45 Beek- 
man St., New York, N. Y., has arranged 
for an increase in capital from $150,000 to 
$500,000. 


THE PeRTH AMBOY CHEMICAL WORKS, 
Inc., 71 Buckingham S8t., Perth Amboy, 
N. J., has filed notice of increase in capital 
from $40,000 to $1,000,000 for proposed 
expansion. 
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Industrial Developments 


Paper—aAll of the paper mills at Windsor 
Locks, Conn., have ted a capacity 
schedule, covering day and night forces on 
an &-hr. shift. The plants include the 
American Writing Paper Co., C. Dexter 
& Sons, and the Windsor Locks Paper Mills, 
Inc., the last noted being operated by J. L. 
Smyth Co., New York. 

Paper and pulp mills at -Fort William, 
Ont., have increased operations and are 
now running on a_ heavier production 
schedule than for a number of months past. 


The Spruce Falls Co., Kapnskasing, Ont., 
has completed the construction of a local 
sulphite pulp mill and will operate at the 
plant at maximum capacity r an indefi- 
nite period. 


CeramMic—A complete settlement has been 
effected in the general ware branch.of the 
pottery industry, following a 10 weeks 
strike, with a compromise wage advance of 
4% per cent over previous schedules. The 
men asked for a per cent increase. 


The Creighton Brick & Tile Co., Creigh- 
ton, Mo., is rfecting plans for the early 
resumption of production at its local plant, 
following a shut-down for a number of 
months. 


The Independent JBrick Co., Trenton, 
N. J., is maintaining active operations at 
three of its four brick manufacturing plants 
at Bordentown and vicinity, and ex 
to continue on this basis throughout e 
wintereseason. 


The Kenyon Brick & Tile Co., Oklahoma 
City, Okla., is continuing production on a 
capacity schedule, and purposes to make a 
number of plant additions to develop a 
maximum of 40,000 bricks per day, as well 
as building tile and other burned clay 
products. 


General ware potteries at Trenton, N. J., 
are advancing production, following the 
settlement of the strike with the operative 
potters. Philadelphia, Pa., potteries are 
also increasing their outputs, and _ the 
majority of plants in this district are now 
running close to 100 per cent. 

The Perth Amboy Tile Co., Perth Amboy, 
N. J., is maintaining full capacity at its 
local works and has extensions under way 
for early increase. 


The Birmingham Hollow Tile Co., Ensley, 
Ala., is running full, with regular working 
force. Orders on hand are said to insure 
continuance on this basis thfoughout the 
winter season. 

The Standard Brick Mfg. Co., Evansville, 
Ind., is running at both of its plant at 
normal capacity, and plans to continue at 
least one of, the factories in service during 
the winter onths. 

Rusper—The General Tire & Rubber Co., 
East Akron, O., is completing the erection 
of three new plant additions at its local 
works, and proposes to place the units in 
full service in January or February. The 
present output is on a basis of 2,500 tires 
daily, and this production will be doubled 
as soon as the new units are ready. 

The Kelly-Springfield Tire Co., Akron, O., 
is maintaining Ogee on a capacity 
schedule and will continue on this basis 
for an indefinite period. 

MeTALs—Following the closing of a _ con- 
‘ract with the American Smelting & Refining 
Co. for the purchase of its entire output of 
zinc concentrate for a period of 5 years, the 
Callahan Zinc & Lead Co., Coeur d'Alene, 
Idaho, is arranging to increase production 
at its local plant. The Callahan company 
has acquired a substantial interest in the 
Galena Mining Co., operating in this same 
district, and proposes to advance the output 
at the works. 

The Bay View Foundry Co., Sandusky, 
O., is arranging for the reopening of its 
plant early in January, after a shut-down 
for more than 24 months. 


The International Nickel Co. has advanced 
production at its Port Colborne, Ont., plant 
to the highest point since the close of the 
war, os employment to a large increased 
working force. For the first time in 4 
years, the entire production of Monel metal 
s being shipped from the plant. 

The brass foundry of the New Holland 
Machine & Foundry Co., New Holland, Pa., 
has increased production to a full time 
basis, giving employment to the regular 


. working force, for the first time in a num- 


ber of weeks past. 

The Mohawk Mining Co., Calumet, Mich., 
is running two heads at its stamp mill, 
under a $-shift working day, on a produc- 
tion schedule of handling 36,000 tons of 
rock per month. 

IRON AND Stee.— The Woodward Iron 
Co., Woodward, Ala., is arranging to blow 
in its No. 1 furnace early in January. The 
unit was closed down recently for neces- 
sary repairs. 


The National Tube Co., Pittsburgh, Pa., 
a subsidiary of the United States Steel 
Corp., is advancing operations at its River- 
side works, Wheeling, W. Ya., a plant that 
is used for reserve service in times of heavy 
demand. Both blast furnaces have been 
blown in, while two bessemer converters’ 
are operating; five of seven welding fur- 
naces will also be active for an indefinite 
period. 

The Minnesota Steel Co., Duluth, Minn., 
is running on a capacity basis and _ will 
— on this schedule for an indefinite 
per . 


The Trumbull Steel Co., Youngstown, O., 
is developing increased production, and 
record shipments are being made from the 
mills. A new high average was attained 
in November, wi a moved finished ton- 
nage of 32,000 tons of sheets, strip steel 
and tin plate. A full working force is being 
employed. 

The Carnegie Steel Co., Pittsburgh, Pa., 
has blown in several additional furnaces 
during December, and will soon have 45 
or 46 stacks in biast. 


In the district bounded by Johnstown, 
Pa., Wheeling, W. Va., and Warren, he 
@ total of 99 blast furnaces out of 139 
stacks are now in operation, the largest 
mumber in. more than 2 years. 


The R Iron & Steel Co., Birming- 
ham, Ala., o furnaces in blast at its 
local works, and will keep the stacks active 
for an indefinite period. The Central Coal 
& Co., in this same district has one 
— in service, as has also the Alabama 

0. 


MISCELLANEOUS — The Oak Extract Co., 
Newport, manufacturer of sulphuric, 
nitric and other acids, has resumed opera- 
tions at its plant, following a curtailment 
for several months due to difficulty in secur- 
ing raw materials. * 

The Taylor Brothers Co., kdale, Tex., 
has completed the installation of equip- 
ment for an increase from 75 to 100 bbl. 
per day at its oil- ing plant and has 


placed the unit in o 
Gon eae e on a full produc 


Cotton oil mills at Charlotte, N. C., and 
Maes have increased production to full- 
time basis operations, and ntain 


this schedule until early in February. 


The Corn Products Refining Co. is giving 
employment to a total of 650 persons at the 
ne wmill at North Kansas City, Mo., on a 
full-time operating basis. 





New Companies 


THe Hepers & Divine Zinc Co., 3039 
East 92nd St., Chicago, Ill, has been incor- 
porated with a capital of $30,000, to manu- 
a and “er metal products. The 

rf) ators are oe ae 
Kraft and F. A. Thulin. ee 


THE Hupson ALCOHOL Co., West New 
York, N. J., has been incorporated with a 
capital of $10,000, to manufacture denatured 
alcohol and kindred products. The incor- 
porators are Nicholas and Dominick Curcio, 
761 Bergenline Ave., West New York. The 
last noted represents the company. 


THE GREENWICH CHEMICAL Co., New 
York, N. Y., care of S. V. Ryan, attorney, 
Albany, N. Y., representative. has been 
incorporated with a capital of $200,000, to 
manufacture disinfectants, insecticides and 
other chemical products. The incorporators 
are Sc. Wood and H. C. Hand. 


THE ALBERT H. Beck Co., Philadelphia, 
Pa., has been incorporated with a capital 
of $50,000, to manufacture glass products. 
R. M. Beck, 3935 North 7th St., Philadel- 
phia, is treasurer and representative. 


THe RAYNAUD-CONRAD PAINT Co., New 
Orleans, La., has been incorporated with a 
capital of $100,000, to manufacture paints, 
varnishes, oils, etc. The incorporators are 
Joseph Raynaud, C. Carlisle Conrad and 
George Steele, all of New Orleans. 


THE WILLIMANTIC RIVER PAPER Co., care 
of the Colonial Charter Co., Ford Bldg., 
Wilmington, Del., has been incorporated 
under Delaware laws with capital of 
$325,000, to manufacture paper products, 
with mill in New England. 


Tue CHARLES WALSH Co., Philadelphia, 
Pa., has been incorporated with a capital 
of $50,000, to manufacture brick, tile and 
kindred products. F. E. White, 6132 Leba- 
non Ave., Philadelphia, is treasurer and 
representative. 


Tue KEENE CHEMICAL Co.. New York, 
N. Y., care of S. S. Winter, 261 Broadway, 
New York, representative, has been incor- 
porated with a capital of $100,000, to manu- 
facture chemicals and chemical byproducts. 
The incorporators are S. M. Morecy, J. 
Weissbaum and E. H. Barker. 





Vol. 28, No. 1 


THE SOUTHERN ATLANTIC FERTILIZER Co., 
Augusta, Ga., has been incorporated with a 
capital of $15,000, to manufacture fertilizer 

roducts. The incorporators are R. C. 

eely, Sr. and Jr., and S. H. Wilcox, all of 
Augusta. 

THE ANT-RoacH Powper Co., Newark, 
N. J., has been incorporated with a nominal 
capital of $5,000, to manufacture insect 
=e and other chemical specialties. The 
ncorporators are Edward . Zimmerman, 
George C. Weber and John A. Berringer, 
83 South Orange Ave., Newark. The last 
noted represents the company. 


THE Raypnt Corp., Pittsburgh, Pa., care 
of the Capital Trust Co. of Delaware, Dover, 
Del., representative, has been incorporat 
under Delaware laws with capital of $25,000, 
to manufacture varnishes, polishes, etc. 

THE AMAREX CorP., New York, N. Y.. 
care of Holmes, Rogers & Carpenter, 20 
Broad St., New York, representatives, has 
been incorporated with a capital of $20,000, 
to manufacture chemical products. The 
———, are F. Ferranti and O. Rodi- 
ne 


THE PitTtspurcGH Om & REFINING Co., 
Pittsburgh, Pa., is eels organized to manu- 
facture refined oils. e incorporators are 
Robert A. Rundle, Geor Faunce, Jr., and 
Clyde D. Beistel. Application for a state 
charter will be made on Jan. 8. The com- 
pany is represented by J. Merrill Wright 
and Robert A. Rundle, 624 Frick Bildg., 
Pittsburgh. 


THE L. J. TiLtitery O1L Co., mont, 
Tex., has been incorporated with a ®apital 
of $85,000, to manufacture petroleum prod- 
ucts. The incorporators are L. J. Tillery, 
J. D. Campbell and C. G. Hooks, all of 
Beaumont. 





Coming Meetings 
ma Events 


AMERICAN CBRAMIC Society will hold its 
annual meeting in Pittsburgh, Pa., Feb. 12 
to 17, 1923. 
AMERICAN CHEMICAL SOCIETY will hold its 
——s meeting April 3 to 7, 1923, at New 
ven, Conn. 


AMERICAN ELECTROCHEMICAL Society will 
hold its ay meeting 3, 4 and 65, 
= at the odore Hotel, New York 
~ y. 


AMERICAN ENGINEERING COUNCIL, execu- 
tive organ of the Federated American Engi- 
neering Societies, will meet in Washington, 
D. C., Jan. 11 and 12, 1923. 


AMERICAN INSTITUTE oF MINING “AND 
METALLURGICAL ENGINEERS will hold its 
nual meeting in New York City during 
week of Feb. 19, 1923. ' 


AMERICAN SoOcIETY FOR STEEL TREATING 
will hold its winter sectional meeting in 
ow Club, Chicago, Feb. 15 and 16, 


INTERNATIONAL CHAMBER OF COMMERCE 
will hold its second gor meeting in 
Rome, Italy, March 19-26, 1923. 


NATIONAL FOREIGN TRADE CouNcIL will 
hold its annual conference April 25, 26 and 
27, 1923, in New Orleans, La. 


New Jersey CHEMICAL Socrety holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. oa 

IETY OF INDUSTRIAL ENGINEERS, W 
ma.  h. in Chicago, will hold its — 
convention in Cincinnati, April 18, 19 ani 
20, 1923. The major subject will be Man- 
agement Problems of the Smaller Plants. 


A Paper INDUSTRIES BXPOSITION will be 
held in Grand Central Palace, New York 
City, during the week of April 9, 1923, by 
the International Exposition Co. # 

The following meetin are scheduled 
to be held in Rumfo Hall, Chemists 
Club, Bast 4ist St. New York City ; 
Jan. 5 — American Chemical Society, reg- 
ular meeting. Jan. 12—Society of Chem- 
ical Industry, Perkin Medal. Feb. 9—Amer- 
ican Blectrochemical Society (in har). 
Society of Chemical Industry, Société de 
Chimie Industrielle, American Chemical So- 
ciety, joint meeting. March 9—American 
Chemical ae ichols Medal. March 23 
—Society of hemical Industry, regular 
meeting. April 20—Society of Chemical In- 
dustry (in charge), American Electrochemi- 
cal Society, Société de Chimie Industrielle, 
American Chemical Society, joint meeting. 
May 4—American Chemical an aL, r 
lar meeting. May 11—Société de Chimie 
Industrielle (in charge), American Chemi- 
eal Society, American Electroehemical So- 
ciety, ety of Chemical Industry, joint 
meeting. May 18—Society of Chemical In- 
dustry, roger meeting. June 8—American 
Chemical iety, regular meeting. 


